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~:there is little justification for the concern that Louisiana OCS'production .

EXECUTIVE SUMMARY

Introduction

This report contains data on OCS development and gome financial

implications for the state, But the major portion of ths study is

.concerned with alternative methodologies, and their related evaluations,

which can be applied to measuring the impact of petroleum and gas mining

activity on the Outer Continental Shelf (0CS) adjacent to Louisiana. For

‘purposes of this report the OCS extends seaward from the outer 3 mile

limit of tne state's jurdisiction to the 1imit of the continental margin.
The OCS adjacent to Louisiana lies seaward between the extended state'e'
boundary lines with Texas and Louisiana. After consultations witn industry
and government officials and after consulting USGS pipeline.mans, we deter-~

mined that virtually all of the oil and gas produced in the Louisiana O0CS

.comes ashore in Louisiana. At the extreme boundaries of the LouisianaVOCS

‘a very small quantity of gas comes ashore in Texas and.Mississippi but the

amount 1s insignificant. Similarly, virtually no oil or gas produced in the

-offshore areas of Mississippi or Texas comes ashore in Louisiana. Thus,

1s initially impacting other states, nor that: their OCS production is ' -Q?ﬁ}&
UV e SN
initially impacting Louisiana.” Of course, the distribution of 0oCs 011 and sgy $'3k
NS A AN
gas after it comes ashore in Louisiana could not be deterﬂined. ofT &
‘ . $

. S
Although this report was to contain only a methodology of OCS impact, 6 X -zi;?f

{

we decided to include data and data sources, where available. and a dis—Cy 4}; W%

cussion of a few sallent features of the OCS not germane to a narrow P A @& y
v

4
Wl
methodological study. Most of these features are contained in the first Jd, d 9%
‘ : ' 00‘21(“
' A\

e P
g&nﬁy

chapter.
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Chapter 2 contains a survey of the literature~-except for specific
fiscal impact literature and environmental impact literature which dre
présentod in Cﬁéﬁfer5'6 and 7. Because the impact methodology proposed
© by-us is based heavily on the input-output technique, Chapter 3 presents
a summary of input-output technology ~.Qne cannot begln an OCS impact
sf&dy unlésslhé is.réasonably familiar witﬂ;the production and procésses of
the 0CS industry. .Chapter 4 summarizeé these’processes.

CEaﬁEer 5 presents the methodology for estimating OCS related expendi-
tures and their impact on Louisiana. Chapter 6 is concernedbwith the metho-

dology of estimating the fiscal impact on Louisiana's governments ahd
Chapter 7 briefly discusses the énvironmental impact and literature. The

major points of each chapter are summarized below.

Chipter 1: Louisiana OCS Activigyf An Overview

® Although it is estimated that remaining reserves on the Louisiana
0CS are 3.3 billion barrels of oil and 33 trillion cubic feet, the
year of peak of crude oil production was 1970, and even with a
national energy policy of accelerated development, many experts be-
lieve that future annual production will not surpass 1970. However,
Louisiana OCS is expected to continue a major role in OCS development.

¢ The Federal government rebates to the states 37 1/2% of revenues ob~
tained on Federal lands situated within the boundaries of these states.
Although offshore as well as onshore development occasions similar im-
pact burdens and similar absence of state taxing authority, stdtes
receive no Federal funds for offshore induced impacts.

‘# Over a period of 14 years (1960 to 1973), Louisiana--including 'the
Louisiana OCS--provided an average of 60% of the Bureau of Land Manage-
ment's mineral revenues but received an average of 3/10ths - of one
percent of BLM's allocations of mineral revenues to all states,

"# Alaska, Montana, Oklahoma, and Wyoming are receiving $36,745, 59,677,
$7,492, and 55,307, respectively, per employee on Federal laﬁds, but,
if one includeées the Louisiana O0CS, Louisiana is obtaining impaé¢t funds
of $12 per,employee on Federal lands.

® During FY1976 and FY1977 it is estimated that Louisiana severghce tax
revenue will be $505 million and $468 million or 25 percent and 23
percent of total state revenues.

s
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'# Total state oil and gas revenues--including royalties, bonsues,
rentals and severance taxes will decrease from 35 percent of state
revenues in FY1975 to 32 percent in FY1976.

*Five methods of estimating OCS direct employment are given in the

"~ report. The recommended one is a direct survey of the industry.
Opne such survey taken in 1971 estimated 38,000 direct OCS employees.
A less preferred method which is sti11l better than other alternatives
1s to apply a crude oil production ratio to state oil and gas mining
employment. (SIC Codes 131, 132, 138). :

¢ Cameron, Plaquemines,‘ana Terribonne parishes have 36%, 27%, and 24%
of their total employment engaged in oil and gas extraction.

Chapter 2: Survey of the Literature

® Three studies have been done on the impact of the 0CS on Louisiana.
None of these studies present reliable estimates of the net impact
. costs. )

¢ Numerous 0OCS impact studies for other regions have been completed but
all of these studies attempt to predict the onshore impacts of future
OCS development in their regions. It is very simple to criticize all
impact studies but we thought the best studies were the Mid-Atlantic
Regional Study (2.3.4.), OCS 0411 and Gas--An Environmental Assessment
(2.3.6.), and the Florida Coastal Policy Study (2.3.8.). This latter
study estimated the predicted Florida OCS impact on Manatee County,
Florida. The unique feature of the study was its use of detailled
methodology and surveys rather than use of averages, We make a similar
recommendation in Chapters 5 and 6 of this report.

Chapter 3: Impact Methodology--An Ekp;anation of the Net Benefit Approach

#The basic methodology proposed for measuring Louilsiana's net benefits
from its OCS activity is the input-output (I-0) technique which is
summiirized in this chapter. We find the 83~sector Louisiana input-output
table generally suitable for this analysis with a few alterations as
follows: ; . ‘

(1) the separate identification of the gas processing industry

(2) the separdte identification of the OCS oil and gas from the onshore
oil and gas industry _ . o

(3) the separate identification of the OCS oil industry from the OCS
gas industry . . .

(4) additional data from direct surveys be integrated into the model
to supplement currently available from location quotients. -

Chapter 4: The Institutions and Procedures of the OCS Industry

*The major stages of 0CS development are geophysical exploration,
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exploratory drilling, fie1d deve1opment, production, transportation
and storage. Fach of these stages is discussed in the text. -

# Within a few. years water depth will be no technological constraint on
0CS development. ' In fact, 1f the world price of oil permits, the
major source of new oil on the Louisiana 0OCS will probably be beyond
the 1000 feet depth.

Chapter 5: Measuring the Net Benefits of OCS Activity to Louisiana

#Firms directly engaged in OCS operations require labor, materials,
equipment, supplies, and services produced on-shore in Louisiana and
elsewhere. These expenditures in Louislana are referred to as the
direct demand-induced expenditures, which are classified as labor,
capital, and supply expenditures. Direct~demand induced labor expendi-
tures on the OCS can be estimated by applying a formula (provided in text)
to, the Census of Mineral Industries which is published every 5 years. An ,
earnings index can be used for years within the five year interval. An
alternative technlque for estimating direct OCS labor expenditure
utilizes data from BLM which shows the number of employees, and. their
average wages, per rig, per platform, service support, etc. These
data can be converted to a common dimension and multiplied by the
average number of wells drilled to obtain estimated labor expenditures.

¢ Direct capital expenditures are estimated by methods similar to. those
employed for estimating direct labor expenditures. Basic data from the
Census of Mineral Industries are used. Direct supply expenditures
cannot be estimated from the Census data. However, an’ independent study
of non-labor operating and maintenance costs expenditures enabled us to
calculate the per well costs and to multiply these unit costs by the
number of producing wells.

All of the direét, demand induced expenditures estimated abovefére total
purchases from both Louisiana and non-Louisiana firms., The ghare of these
non-labor- expenditures which represent purchases from Loulsiana: firms

can be obtained in two ways. First, major OCS firms can be surveyed to
determine the percentage of their non-labor expenditures purchased from
Louisiana. In order to be compatable with the input-output technique,
these expenditures. should be broken down by the 83 Industries in the
input-output model. Indeed, it would be helpful if the offshore state's
input-output model separated*offshore from onshore oil and gas production.
® An alternative approach is to take 1ndustry s casual estimate. In a
study by Mid-Continent 01l and Gas Association it was estimated? that 607%
of all capital costs and 80% of all supply -costs were incurred in
Louisiana. Once the value of Louisiana purchases has been determined,

it must be broken down by industry source for use in the input-output
model. In the absence of survey information, the only technique for

doing this 1s to assume that the input structure of OCS activities 1s the
same as that of the '"Crude Petroleum and Natural Gas" sector of Louisiana
input-output model. ' -
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¢ Based on some simple empirical studies conducted by the authors, 1t was
concluded that OCS production had relatively little effect on the loca-
tion of refineries in Louisiana, but that it does not have an impact on-
the location of chemical plants and gas processing plants. The expected
increments in output of these plants could be multiplied by the co-
efficients of these industries to yield the net increases in outputs
of their supply industries. These estimated amounts must be added to
the Louisiana input requirements necessary to satisfy OCS activities
in order to obtain the final demand vector. Unfortunately, the gas
processing industry is not separately identified in the state's input-
output model.

¢ The OCS indirect effects are obtained from the state's 1nput output
model as described in the text.

# After all of the above estimates have been calculated one will obtain
the total OCS expenditure impact on Louisiana. However,  this expendi-
ture impact is not equal to the economic impact because some Louisiana
residents will have moved into the state as a result of OCS activities

. and we believe that only the income increases of state residents o
prior to the increase in OCS activities should be included. Alsa, many
of the Louisiana owned factors of production would have been otherwise:
employed 1f OCS activities did not exist. For example, if a Louisiana
resident would have earned $1000 a month in the absence of 0CS activities
and he is currently earning $1500 a month in an OCS related .occupation,
only $500 a month should be included in the net-benefit calculations.
Section 5.5. is devoted to estimating the net increase in labor, capital,
and land income as a result of the OCS activity.’ : :

Chapter 6: Procedures for Estimating Net Figcal Impacts From OCS Actiyity

¢ A brief review of other fiscal impact studies 1s presented in this
chapter. Because these studies were directed at estimating the impact
of future OCS developments, they did not attempt to estimate the actual
fiscal costs of 0OCS development.

# One procedure employed 1in estimating OCS is to estimate tax payments by
0CS related firms and individuals and then to compare these tax revenues
to the average state-wide per capita revenues., In addition to otherxr:
methodological problems, we argued in Chapter 5 that the use of average
ratios tends to seriously underestimate the fiscal impact of OCS develop- .
ment., Other studies attempt to estimate separately the OCS related
fiscal costs and benefits, but they extensively employ average ratios.

e A procedure for estimating fiscal impact utilizing average ratios {s’
shown but, if funds are available for a more detdiled study, we do not
redommend their use. :

#Baged on a preliminary study, the 17 parishes located in coastal -
Louisiana have higher public service operating costs per capita than
the average of other parishes in the state, This suggests that a future
impact study might focus on particular parishes as well as on statewide
impacts, :

'®0CS related cost impacts on the state are separated into populafion-

created impacts and production-created impacts and into operating and
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capital costs. Tn order to be able to estimate the population-
created impact, 1t 1s necessary to identify whether or not an 0CS

. worker resides in Louisiana. .This data is not currently available
and, ag. auggeated in Chapter 5, estimates will have to be obtained
from the industry. Specific enumeration techniques are. supplied
for estimating population and production created demands. Although
quite expenaive, these techniques would yield more reliable estimates.

®0CS related tax revenues can be estimated through input—output
techniques discussed in Chapter 5 or through specific enumeration
techniques. The major flaw in the input-output approach is the
assumption that tax revenues are proportional to the level of
activity. This is particularly not true for property taxes, at
least not in the short runm. ,

Chapter 2} Environmental.Costs and. Benefits
Bt —

¢ A model of estimating the net envirommental impact of OCS development
is beyond the scope of the report but this chapter is included because
of the potential importance of such an analysis to the state,
' A brief summary of the nature of the problem is discussed below.
8Positive environmental benefits may accrue from the drilling plat-
forms functioning as artificial reefs which attract and support marine
life in the Gulf. Negative environmental benefits result primarily
from damage to the life supporting functions of the wetlands by
damaging the marsh grass which are an important food source for the
o fisheries and other wildlife. This is a particularly important
impact for Louisiana because its coastal area is characterized: by a
- mixture of brackish and saline water in approximately 4 million acres
-of estuarine marshland--one of the world's most extensive eoastal
wetland areas. Because of Louisiana's unique coastal area, the net
environmental costs are important variables in any generalized benefit-
cost study of OCS activity off Louisiana, But such costs are the most
difficult to ‘analyze because of the common property nature of the re-
sources. To the extent that the. private property owner captures all of
the benefits from the productivity of his land, there is no enyironmental
problem because the cost of these environmental impacts will be re-
flected in the price the landowner requires for the sale of, say,
land for pipeline passage. The serious environmental problems arise
when landowners do not capture all the social benefits provided by
their lands., The landowner, for example, does not capttre the: food
value. of his marshland to numerous species of fish which migrate.
along wide sections of the Louisiana coast. Thug, the individual
landowner would not consider the value of the decreased food production
when selling his 1and. o

This problem of the commons is not automatically solved through re-
gional planning, or coastal zone management because there is no
readily apparent value one can asgsign to the common property, e.g.,
-to salt water intrusion, the value of the food, or even to the value

L]
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of a fish in the seas. Values of fish catch are incorrect values
to use because they will, in the long run, reflect the cost of re-
sources, such as labor, boats, nets, etc., employed in catching the
fish.

Thus, one of the more important OCS cost impacts on Louisiana

citizens defies apparent measurement, Perhaps some very approximate
estimates, which are beyond the scope of this study, could be made
through more intensive research. In order to accomplish this research,
we need the input of environmental scientists to determine the physical
and biological cause and effect relationships, LSU's Center for Wet-
land Resources, .and other environmental research organizations, have
recently done considerable work in this area, Secondly, we need the
input of economists who are able to grapple with problems of assigning
values to common property resources and to make recommendations in

the decision-making trade-off process between additional fish versus
additional oil. Third, the enviromment should, as other resources,

be incorporated into a state input-output table to determine the
multiple generating or constraining effects of environmental change.

Concluding Recommendations

s The general methodology proposed in this report is based on the
existence of the state's input-output table.. Although this model was
recently developed by using location quotients, these data should be
supplemented by employing idustry survey techniques, especially in the
o1l and gas and chemical industries. Secondly, we would recommend that
the offshore oil and gas industry be separated from the onshore o0il
and gas industry because their inputs vary considerably, It is also
desirable to separate the offshore oil industry from the offshore-gas.. .. .
industry, but their joint production may make this very difficult.

® We recommend that in developing the offshore oil and gas industry
sector that special surveys be taken to determine the labor, capital,
equipment, and supplies which the industry purchases from Louisiana,
The residency of OCS workers would also have to be determined. Although
this data would only have to be gathered every tem years, it will be
an expensive undertaking., It is suggested that the Louisiana Department
of Conservation which is sponsoring the state input-output model and the
State Planning Office, which is heavily involved in coastal zone
managementyseek the financial and technical assistance of the Bureau
of Land Management, and the U.S. Geological Survey in obtaining the
basic data. Industry officials should be asked to participategand
financial or other assistance should be provided to industTy to ease
their investigating and reporting burdeng The Louisiana Department of
Revenue should be reguested to provide assistance on the fiscal impact
section.

* 4 ' L

For a further discussion of the fish valuation problem see David B,
Johnson, ''Selected Data on Commercial Fisheries in the Superport REgionm,"
in Recommendations for the Envirommental Protection, Report 3, Louisiana

Superport Studies. Center for Wetland Resources, Louisiana State University,
Baton Rouge, Louisiana, 1974, :
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There 1s no existing methodology which can be employed to integrate
satigfactorily the environmental impact into a general economic im-
pact methodology. A considerable number of studies have focused

on the pollution outputs per unit of economic activity but there
has been relatively little quantification beyond this. Most impor-
tantly, the economic value of these envirommental effects are mot
well quantified, although economists have been able to assign isome
economic values to some effects. Much additional work needs to be
done in this area, Finally, the interdependencies of the ecological
and economic systems have been recognized in only a very elementary
.form. Hence, there are three stages of development critically
needed in this area before a general impact analysis can be made:

(1) Quantification of physical ecological dose-resgponse functions
(2) Determinatipn of the economic value of these effects

(3) An integratién of the ecological effects into the economic model.
This suggests the development of some type of economic-ecological
input-output model.

Even if technically feasible, the development of the three stages
listed above would be very expensive and would require a numbetr of
years to complete. Without them, however, any impact analysis will
‘be incomplete. . :

A
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CHAPTER 1
LOUISIANA OCS ACTIVITY--AN OVERVIEW

1.}. Introduction

This chapter presents an overviﬁw of the Louisiana Outer Continmental

» Shelf (0Cs) proﬁlems and issues. It begiﬁs with a definition of the 0CS,

and continues with a discussion of the significance of OCS oil and gas
production and a comparative analysis among major minera1 prodﬁcing
states of Federal tévenue sharing for mineral production on Federal laﬂdé.

This is followed by an examination of the importance of oil and gas

revenues in Louisiana's revenue structure. Finally, the importance of

estimating émployment on the O0CS prompted the authors to present in this

’ove%view chapter several alternative estimating methods and to examine the

distribution of OCS employment by parish.

l.2. The Quter Continental Sﬁelf

The Outer Continental Shelf (0CS) is a subpart of the continental
margin which is an extension of the continental land mass and extends . -

out to sea to a depth of approximately 4000 meters. The extent of ¢
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U.S. legal control over natural resources on the continental margin 1é

not cléar. The Truman Proclamation (1945) unilaterally asserted U.s.
juriédiction and control §vér the naturai resources located on the
accessible subscil and seabed of the U.S. Continental Shelf. In 1953,
Congreqs ratified this prociamation by passing the Outer Continental

Shelf Lénds Act, establishing rules and procedures for the leasing of
'prqperty‘on the U.S. Continental margin for purﬁoses of mineral eﬂttaction.
This Act of the U.S. Congressvwas'iﬁternationalized in the 1958 Geneva
Convention on the Outer Continental Shelf which stated tﬁat the coastal
naqions had jurisdiction over naturgl resources on the continental shelf

to a depth of '"200 mqters or, beyond that limit, to where the deéth of

the superadjacent waters admits of the exploitation of the natural resources."

Because of the exploitability clause, there has been considerable con-
troversy about the actual seaward‘boundary‘of the coastal’nation's control,
The Law of the Sea negotiations may possibly resolve thig controversy by
addbting some measure such as depth,»gradient or distance from shbfe (e.g.,
200 miles) to mark the seawara 1imit of the coastal nations' gontrbl of
mineral resources.

According to recent Supreme Court decisions the State of Louisiéﬁa
has jurisdiction to a three mile limit whereas, due to original grants
to Texas and Florida (Gulf side) before they entered fhe union, the#f

state territorial boundaries extend approximately 10.5 nautical milés.

©
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_ This greater offshore area controlled by Texas partially explains the

greater percentage of oil and gas produced within ité state offshore

- area than is produced within Louisiana's offshore territory.

Although the structure of international law which ﬁight result from
the Law of the Sea negotiations,or from independent bilateral or mulfié
lateral negotiations, could have significaﬁt effects on the developmenﬁ{
of the offshore 01l and gas industries, these potential changés will |
ﬁot affectithis study since its purposge is to‘deVelop‘the methodologie§
which can be employed to measure the‘impéct_of that oil and gas produc;
tion which actuail& does occur.

1.3. O0f£shore 0il1 and Gas Production

The development of offshore petroleum production began on the United
States Outer Continental Shelf (0CS) off the Louisiana coast during the
late 1940's. " The experience and technological advances made since that

time have lead to ‘extensive 0CS production throughout the world. Due to

the different nature of offshore production, a brief egplanation of the

exploratory and production cdpabilities of offshore petroleum mining may

be helpful. -

Petroleum search and recovery operations on the OCS are separatedrintg
a number of phases. First, geological and geogﬁaphical sufveys are con~
ducged to i&entify areés‘favorable for the accumulation‘of hydrocarboné in
the earth's rock structure, Secénd, exploratory wells musg be‘drilied'to
determine the actual presence of oil or gas. Because offshore drilling‘
equipment used'in this exploratory phase must be moved frequently, they
are typically mounted on a ship or other'movaﬁle structure. Third, aevelop-
ment wells used to extract oil or gas are typic#lly drilled from fixéd'platf‘

forms which also serve as sites for the installatdon of equipment to control



and measuré flulds produced, to separate gas from the hydrdcarhon 1ﬁquids
and trggters to remo#e water and impurities, Storage tanks and pﬁmﬁing or
compression facilities must also be provided on the offshore facilities.
At present, the conventional or fixediplatform offets the best solufion
to. offghore drilling and production operations, Although fixed plafforms
have ﬂgt yet been . installed in water depths exceeding 1,000 feet,l the
tethnolbgy-exists to install fixed productiqn platforms in such water
depths. .By 1980, :it:is expected that under water completion wells will
be.installed,in water'depths gf 3;000 feet, ‘Despite the energy crisis
and the prominence OCS production is supposed to play in U.S. energy in-
dependence, the year of peak crude production for the United States OCS
was 1970 when 1.15 million barrels per day or .12 percent of total
U.S. crude production were .produced. By 1974, total OCS crude dil‘bro-
ductionvhadwdecreased to.'988 ‘tHousand barrels per day or 11"péfcen£
of U.S, total crude oil production, Natural gas production on the 0CS
increaéed every year beﬁween 1953 and 1974, In 1974, total natural
gas pfoductionvon the OCS was 3.5 ‘trillion cubic feet, or 16 percent
of total U,S. production. Chart 1-1 shows OCS production of crude .oil and
-natural gas from 1955 through 1974 as a percentage of totél U.S. bro—
duptioh. |

Any national energy policy which is designed to lessen United States
depeﬁdegcy on foreign 'sources of crude oil will have to emphasizé tﬂé
development and acceleration of OCS production, Even if such a nafioﬁél
energy policy emphasizes éynthetic-fuels, coal, nuclear, and the dére

exotic sources of energy, the projected critical liquid fuels gapz'will

15he11'011 Company will shortly be constructing a platform in the
Gulf of Mexico in water depths of 850 feet. ’ :

ZSéé, for examplé, Energy: Research and Development Plan, ERDA-48,
A National Plan for ‘Energy Research, Development, and'Demonstration:
Creating Energy Choices for the Future, 1975, i
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ngcebsitate accelerated OCS developﬁent.

Al;hough the‘peak vear of OCS production has been passed and résourcea
are dwindling;the reintjvely large quantity of remaining reserves located.
on the OCS adjacent to Louisiana will insure that this state will ﬂ;ve'a
yital role to play in an& national energy plan. 1In 1974, crude prodﬁétion

on the state and federal offshore areas located adjacent to Louisiana

accounted for Zi‘ pércent'bf total crude produced offshore in the ,United

States, and ld percent of total United States production in 1974c‘
N@tural ga; production on the state and Federal OffshOré area to Louisiana
accounted for 92 perceﬁt‘of total U.S. offshore natural gas and 715
percent of the natural gas produced in>the country.

According to the latest U,S. Geological Survey estimates‘(December,
1975),'eétimated ultimate reserves on the 0CS (Federal area only)AdffIthe
éo?st of Louisiana are 6 1/2 billion barrels of oil and 56,8 triilion
cubic feet of gas. The estimate for Texas 18 64 million barrels of oil
and 2.2 trillion cubic feet of natural gas.3 Thus, when one is épéaking
of cﬁrfent offshore dril;ing activity in the United States, he is‘spéaking
primarily of activity 6ff the coast of Louisiana.

Unlike §ther states in which a large probortion of offghore pfodﬁttion
oceurs within state‘boundariés; in 1974, 88 percent of Louisiana off~
shore crude production and 86 percent of offshore naturai gas producqioh
were located on the Federal OCS. In contrast, all of Alaska’g, 37 per-
cent of Texas', and 82 pereent of California's offshore produCtion‘_
occurred within the state offshore area. Chartsl~2 énd 1-3 show the rapid

deterioration in the percentage of offshore crude oil and gas production

3According to a 1974 U,S, Geological Survey data the Louisiana OCS had
producéd '3 -billion barrels of oil and 18,3 “trillion cubic feet of gas
through 1973. It had 3.3 billion of oll reserves and 33 trillion cubic
feet of gas yet in place. Texas OCS had produced 23.2 million barréls
‘of 011 and .8 trillion cubic feet and had 41 billion barrels of oil and
1.3 trillion cubic feet of gas in place. - Reserves are a much "harder""

Concept than ultimately recoverable resources,

43
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occuring within Loulsiana waters, Charts =4, 1«5, and lgé_prcsent.the‘number
of active gas and o1l wells active on the Louisiana OCS4 and the quantity

and value of oil and~ghs produced on OCS off the coast of Louisilana.

' 1.4, Federal Impact Payments to Other States

' If one examines relative impact costs among states Federal policy on’

shating mineral revenues obtained from Federal lands located in states

is characterized by significant asymmetries. Louisiana and other coastal
states presently receive no payments from the Federal Government for the
potential costs they may have to bear for the development of the Outer
Continental Shelf adjacent to their areas. This is unlike the.Fedeta;
sharing of revenues obtained from mineral extraetion'on Federai landev
within the»statee in which these Federal lands are located. Based on the

provisions of the Mineral Leasing Act of 1920 the Federal quernment

‘must rebate to the states 37 1/2% of the revenues cbtained from royalties,

leaees, and bonuses from &ineral ptoduétion on Federal lands situated within
thequundaries of these states. The funds "are to be used by such State.
or subdiﬁisions tﬁereof for the construetion and‘mainteﬁance of publie':
roads or for the'support of public schools or other public educationel-

institutions, as the legislature may directi:"> Because Alaska received

o

90 percent of Federal revenue from mineral production on Federal lands when it

was a territory, it retained this privilege when it became a state.6

The Louisiana OCS 1s defined as that area seaward of the three mile,'
state limit which is adjacent to the State of Loulsiana and which is
within an area determined by the extensions of the state‘s boundaries

with Texas and Mississippi. It includes the Federal but not the state
conttolled waters.

339 v.5.¢. 101.

%48 U.5.C. 439 amended.
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It is tfue that fhe OCS 18 not précisely analogous to the Federal
lands provision, because the O0CS is 1dcated outside the territorial
control of the state. But Federal lands onshore or beyond the contrdlr .
of state and local governments are simiiar in terms of the States'viﬁ— 
ability'to ;ax the mining activity. They are also similar in the fact
that the development of these Federal lands, both onshore and offshore,

result in greater state and local expenditures for public support facilities,

‘such as roads, fire and police protection, and education,

It appears clear that the intent of onshore revenue sharing was to

provide states with "in-lieu" or impact funds because the states were

burdened with theée additional expenditures but could not tax the Federal
land or the activities‘therebn which werebthe cause of ‘the additional
pubiic'expenditures.‘ Both éffshbré, as well as onshore, Federal land
development occasion similar burdens and similar absence of state‘té#ing
authoritj. However, those states with onshore Federal deveidpment re~
ceivé mineral revenue sharing funds whereas those witﬁ pffshore dévéioppent
do not. |

Although the following statistics are not directly relevant to the

7
|8

methodology of determining OCS impact, the authors thought some statis-
tical comparisons among those states which are major recipients of Federal
ﬁiner#l revénue sharing might be interesting,7_ Chart 1-7 shows thé'?édefgl
Government's mineral recéipts from Louisiana as a percentage of the Bufeéu
of Land Manégémeht's (BtM),total mineral receipts from all states and BLM's
mineral revenue shariﬁg allécations.to Louisiana, For purposes of this
comparison, BLM's receipts from the Outer Continental Shelf have been

allocated to the adjacent coastal state, As shown in Chart 1-7, the per-

7These states are Alaska, California, Colorado, Kansas, Loﬁisiana,'
Mississippi, Montana, Nevada, New Mexico, North Dakota, Oklahoma, Utah, -
and Wyoming. : . C
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CHART 1-7
'FEDERAL GOVERNMENT'S RECEIPTS/ALLOCATIQNS'
FROM/TO LOUISIANA AS A PERCENTAGE OF -
RECEIPTS/ALLOCATIONS FROM/TO ALL STATES
1960 - 1973
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centage of BLM's feceipts from Louisiana vary widely from year to yeer;
but over the 14 year period of 1960 to 1973 Federal lands located in

or adjacent to Louisiana have provided a significant portion of Federal

-mineral revenue. Over this period, Louisiana provided an average of 60

percent of BLM's mineral revenues, and received an average of 3/10ths
of one percent of BIM'sg allocations of mineral revenues to all states. .
Although the differential magnitudes of revenue from Louisiana 8

Federal land and the allocations received from such revenues are rather‘A

. 'sharp, the result is obviously caused by the inclusion of adjaceéent 0OCS

revenues. Althougﬁ the 0CS land is not legally within the state's territory
its impacts are approximately the same. A mihing employee in Montand who
werks on Federal lands provides the same additional burden to Mbntaee'e
local and state governments as an employee on the OCS causes Louisiaee,
local’and state governmerts. Thus, 1f revenues obtained on Fe&eral 1&&43

are a reasonable proxy for the relative magnitudes of impacted costs;-say

'impacted costs are some fixed ‘percentage of Federal revenues for all statea--

then Louisiana is bearing 60 percent of the impacted costs of all states

“but is receiving only 3/10ths of one percent of Federal revenues wﬁich:

‘ supposedly are to be used to offset these impact costs.

Chart 1-8 presents some related statistics. We calculated the number
of employees working on Federal lands, including the 0CS for major producing o
statesf Employees on federal lands was celculated by detetmining the pro-
portion of mineral production on Federal lands.to‘tetal production”within'
the state. Alaska recelved from the BLM, §36,745 per employee on ite

Federal lands and Montana received $9,677, but Louisiana received only"

- $12 per employee on Federal lands. Thus, Louisiana is receiving miﬁéfal_ﬂﬂ

sharing impact funds of approximately $12 per employee on ?ederél leﬁdé,
including the 0CS, whereas Alaska, Montana, Oklahoma and Wyoming are

receiving $36,745. $9,677, 87,492, and 85, 307 respectively, per

v
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employee on Fedetal lands.

Another queétion that might be raised is: What 1s the relationship
bétween the percentage of a state's employees working on Federalllands
and the percentage of each state's revenue obtained from Federal land |
revenues? As shown in Chart 1~9 Wyoming oﬁtained nearly 18 percént of
its state's revenues from Federal mineral land funds but it ha& only 4
percent of its employees working on Federal lands, Alaské's mineral land
Tevenues accounﬁ for 5.2 percent of its state revenues bu; employment on
Federal land is only 3/10ths of one percenﬁ of Alaska's total employment.
All states, except LouiSiana,_receivg a gfeater percentage of ;heir‘revenue
from BLM than the percentage of the state's employees working on Federal
land. Louisiana had 2,22 percent of its work‘forﬁe employed on Federal

lands but received only 2/10ths of one percent of state revenues from BLM;

1.5. 01l and Gas Revenues in Louisiana's Revenue Structure

In recent history Louisiana's revenue structure has been héavily
dependent upon oll and gas severance taxes as well as on Bonhses, rentais,
and royalties from production and leasing of state lands. Table lﬁil;hows
royalties, bonuses, rentals, and severance taxes for fiscal years 1973,

1974, and 1975.

TABLE 1-1

FY1973 FY1974 . FY1975

Rentals, Bénuses, and Royaities $141,909,247 $185,651,643  $185,204,459
Severance Taxes $259,454,515 $380,767,316  $539,571,517

TOTAL | | $401,363,762 $566,418,959  $724,775,966
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Severance taxes increased significantly in FY1975 and moderately in

FY1974, because of the éhange in state severance tax rates which became

- effective on Januvary 1, 1974, The severance tax rate on oll and condensate

was changed from 18¢-26¢ per barrel to 12 1)2 percent of value at the»

Qellhead, except for oil produced from wells producing less than 25

-barrels per day (6 1/4 percent). Chart 1-10 shows Louisiana severance

tax revenue as a percent of state generated revenue between FY1954 and

FY1975. It is obvious that the relative importance of the severance tax

has been decreasing since FY1968 and that only the changes in tax rates

- provided a one time increase to a new plateau of severance tax revenue.

It is estimated that in FY1976 and FY1977 severance tax revenue will
amount to $505 million and ~$468 million respectively.8 For these“tws
years éeverance tax revenue would amoﬁnt ﬁo 25 percent and 23 perceﬁt;
of total state revenues.

Total sta:é oil and gas revenues--including royalties, bonuses, rentals,

and severance taxes--as a percent of state generated revenue is shown in

Chart 1~11. The peak year'once again wasg FY1968 with a steady decrease
frpm that year until FY1974 and FY1975 when the severance taﬁychange became
effecﬁive._ This percentagé 1s forecasted to decrease to 35 percentiin
FY1975 and to 32 percent in FY1976. |

Miﬁeral related revenues have always compensated for the thin mandfac—
turing base in Louisiana and for tﬁe accompanying low state revenuélffom
the corporate income tax. .Corporate income taxes éccounted for only foﬁ£

percent of total state revenue in fiscal years 1974 and 1975.9

8James-‘A. Richardson, ''Louisiana's Revenue Outlook," in Louisiana
Business Review,  Division of Research, Louisiana State University, March, 1976.

9Above a small exemption, the‘cotporate income tax rate is 4 percent,
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1.6, Estimates of Louisiana‘gmployment in 0CS 1ning

, In 1975, 58,842 1individuala were employed in mining in Louisiana,
of whieh 92 percent were employed in oil and gae.extrﬂction (SIC Codes
131, 132, 138). Approximately 24,200 individuals, or 41 percentAof
the state's total in mining wete employed in the niee parishes adjacent
to the Gulf of Mexico.

Because these.employment data include those who work in onshore
mining,vor state owned offshore, some estimate must be made of the GﬁS

employment. There are five reasonable, but approximate, methods that

can be used to estimate direct OCS employment:

METHOD A:
0CS Production of Crude 01l & Condensate X <State Employment in SIC 131,)
Total State & OCS Production of Crude 011 132,138
and Condenaate : '
i

Estimated OCS Employment

. 342,435 496

: -

1974 Data 7§§L§33*62311 X 55,606 26,146

METHOD B:

0CS Production of Natural Cas
Total State & 0OCS Production
of Natural Gas

X (State Employment in SIC 131,132,138) =

Estimated OCS Employment

3,349,170, 866

1974 Data: 7 643,408, 78313 X 55,606

24,365

loOil is in units of barrels. Source: OQuter-Continental Shelfi Statistics,
’Department of the Interior, Geological Survey, June, 1975,

1974 State Crude Production Estimated by Louisiana Department of
Conservation.,

lzcas is in units of million cubic féiE;Y Source: Outer-Continental
Shelf Statistics, 1975,

31974 State Natural Gas Production estimated by Louisiana Depsrtment

of ConserVation,
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METHOD C: - o —

Numhar of Active 011 and Gas Wells on 0OCS
Numbar of Active 011 & Gas Wells 1n State
' and 0OCS

X

(State Employment in SIC 131,)
132,138

@

.Estimated 0CS Employment

’ 5,33714
.- 1974 Data: 35455315 X 55,606 = 9,604

———

METHOD D:

Industry Surveys. One widely held industry view 1s fhat 0CS employment -

is approximately 60 percent of the 55,006 individuals employed in state
mining. |
The GSRI study16 reported the results'of a survey of fiﬁe oiljand.gae
-firms in Louisiana which responded that 31 percent of their employees |
classified in SIC codes 131, 132, and 138 were employed in the OCS.
. A 1971 study by the Louisiana Offshore Operators Coﬁmittee entitled
"The Economic Imﬁaét of the Louisiana Offshore 0il Industry.on the State
of Louisiana" estimated that 38,000 oiliand gas operating and service
‘personnel were émployed on the Louisiana offshore (state and.Federal) industry.
. In the spring of 1976,.the o1l and gas industry initiated a survey to
determine the number of.OCS employees. This survey should bé completediby

Fall, 1976.17

n

14Source: Outer Continental Shelf Statistics.

- v Lgource: Loufsiana Department of Conservatiom.

16See Summary and énalysis on pages 29.32

7Bill Bailey at Mid Continental Oil and Gas Association, Baton
Rouge, Louisiana. :
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The 1972 Cepsus-of Mineral Industries reports a total bf 12,000 .
employees working on offshore oil and gas extraction of whi‘c‘h 9,800 . |
are engaged in production, development, and exploration.18 | .

This latter estimate which appears tb be rather low, might Be tﬁe
result of ;he.quirks in the design of thé Census Bureau Questionnaire -
, mailed to the oil and gas companies, Companies- were asked to list fheir
employees in offshore locations and these offshore employeeé were then
assigned to the érea_adjacent to the state in which the eétablishmeﬁ;
was locatéd. Thus, it 1s possible that an establishtient located in
Houston but engaged in activities off the coast of Louisiana would have
its éffshore employees assigned to Texas. Also, establishments may have
reported only those employees directly working offshore without coﬁstdering
offige, support, and -administrative personnel,

Method C seriously underestimates the number of 0CS employmént accord-
ing to industry sources and the alfernative methods and probably should be
disrgggrded. However, Methods A and B may provide rough approximatidﬁs of

direct OCS employment until more definitive survey results are available.

1.7. Employment Distribution by Parish

phart 1-12 shows mining employment in each parish as a percent of
total covered employment in each parish. These ratios tend to exaggerate

the'impoftance of mining employment because total employment includes only

&y

those employees subject to the Louisiana Employment Security Law. Excluded
from this covétage are Federal employeeé, most municipal employees, and
employees in agriculture, domestic services, railfoad industry, most non— <

profit firms, and the self-employed.

‘181972 Census of Mineral Industries, West South Central States,
Bureau of the Census, pp.7~25, ' o
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The‘location of employment 1is determined by the location of the re-

porting firm, unless the‘firm voluntarily agrees to allocate its wofkers 'éQC’
by their place of’actual employment. In their reporting responses,vsome

firms, particularly the large: ones, do attempt to alloeate workersﬁaccord-

ing to the parish 1ﬁ'which they dre actually employed but many other‘firms

do mot. OCS workers are\either allocated aocording to the location of

the firm which employs them, or'to the coagtal parishes. Theoretically,

0CS workers could be alloeated to any parish in the state, but preottcally_
-one would expect them to be allocated proportionally more to the coastal
etates; Total mining employment in the nine parishes adjacent to the

19 rhe GsrI

Gulf of Mexico was 24,178 in 1975 and 20,176 in 1971.
study includes a state map similar to our Chart 1-12, which.shows'miﬁihg

as a percent of "totai parish employmen;" (s1C) for 1971 for the 38
southern parishes. A companison of mining employment percentages in our
table with those shown.in the GSRI study shows that the percentages of
mining employment to total employmeﬁt in almost all parishes were higher

in 1971 than in 1975. This,mighe lead one to feach tﬁe possibly erroneous
conglusion that mining employment is decreasing relative to other employ-
ment in these parishes. The reason this conclusion might be e;roneoos is
that in 1972, thé Department of Employment Security changed their reporting
requirements to conform to Federal regulations. This change broadeﬁed the
statiefical coveraée which Increased total covered emoloyment,'thus, pro-
ducing. distortions in teﬁporal comperisons. These changes generally added .
to covered employment small firms which were not previously required to
report. Because industries such as oil and gas industry,_are characterized
-. by large firms, the result was.to.decrease the relative size of their work

force in relation to the total work force in each parish,

19An average annual increase of 1000 mining employees in the 9
coastal parishes alone. Between 1971 and 1974, total oil and gas employment
in the state grew from 45,993 to 55?606 so that statewide employment in oil and

gas appears to have grown about as rapidly as o:Ll and gas empldyment in the nine
coasgtal parishes,
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CHAPTER 2
REVIEW OF THE LITERATURE--OTHER OCS IMPACT STUDIES

- 2.1. Introduction

The onshore effects of 0CS petroleum mining have been estimated foo~
Several regioos of the U.S, These studies have consisted primarily of
hypothetical estimates of future OCS activity on the East Coast. How—_' |
ever, severel studies of actual OCS impacts on Louisiana have been
underteken; This review will describe and critioue the Louisiana
studies and analyze the East Coast studies. The latter studies are more

useful for their methodology than their results,

2.2. 0OCS Impact Studies for Louisiana

2,2.1., Impact Costs to the State of Louisiana and 'Political Subdivisions

Resulting from Federal Offshore Productionm, by Dr, David B,
Johtison and Dr. G. Randolph Rice, Department of Economics,
Louisiana State University,

This study was prepared in a three week period during June, 1972, for
the Louisiana Attorney General’s office. .This study made no attempt to
measure the benefits. Only the public sector‘costs of Outer Continental
Shelf activity were included.

It was estimated that in 1970, 12,500 employees worked directly on
the OCS, to which were added 750 employees who worked for‘Petroleuﬁ'
Helicopeers providing shuttle service to the offshore area. All other
direct and indirect employees were excluded. This employmeot figure of”
13,250 was related to total employment in - 12 vcoastel perishes.to yield
a basic 0CS employment ratio (.0436) which could then be applied to the
public service revenues,

Parish revenues were obtained from audits taken by the Louisiana

Legislative Auditor._ All user charges, utilitj.receipts, fees, fines, -
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tuition‘payments,’and federallgrants of all types were excluded. Fees
and payments.were excluded beeause<phey repreeent a payment for,cle?ical
gervicea4per£ormed for the individual and such revenues inerease in
difect relation to the number of individusls demanding such servicea.-i
'Thps, additional OCS related employment couldrpay "{ts own way'" for
'these,serviees.‘ Funds for certain purposes, such as education, for which
parish data could be obtained from other sfate offices vere also excluded
‘from the data obtained from the Legislative Auditor, Those remaining
reVenueevfor each. of the 12 coastal parishes were suﬁmed and multiplied
by ;0436 to obtain'QCS impact cost, Special taxing districts were also
ienluded. ’Expenditures»for/ﬁrihary and secondery»education, highweys,
public;worke, hospitals, and clinics, conservation and state police which
were directly identified Qithin the 12 coastal parishes were summed and
multipiied by the 0OCS employmenf ratio. Funds for higher education'ﬁere
apportioned on the basis of OCS employment to total employment in the state.

It.was estimated that the total costs to the coastal parish governments
and to the state govefnment from OCS activity were $13 million in 1970,
This is very much a lower bound estimate because of the very conservative
nature of the assumptions. the focus on only 12 parishes, ;he exclusion
of all employees but those working direcﬁlylon the OCS and those eoployed
,by Peéroleum Helicopteré, end the exclusio@%of:municipality costs{k

If time had oermiteed, the sfudy would ﬁavelbenefited from the
following:
(1) An OCS employment ratio for each parish

(2) The inclusion of additional parishes and all municipalities within
these parishes .

(3) Secondary employment from suppliers of services to the OCS area and
dovnstream fabrication

(4) More explicit recognition of large scale public projects buili pri-
marily to service the 0CS, e,g., highways or ports.

&
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The methadology of determining the additional employment within each
municipality and parish and then using data from the Legislative Auditor

or from the local governments 1s preferable, 1f time and money.permit,.tb'

using nationally published data, such as the Census of Governments which

hides many of the details and can result in double counting of data from

different levels of government,

2.2.2, Offshore Revenue Sharing: An Analysis of Offshore Operations 257 
Coastal States, by Gulf South Research Institute, undated,

. This report, probably prepared in 1973,-was done for the Gavernor's

Offshore Revenue Sharing Committee. This study esfimates that the number

of persons employed directly in OCS activity in 1971 was 15,000, This

estimate was based on interviews with five 0il and gas firms and from

data on mining production in 1971, Secondary employment generated in

.construction is estimated to be 4,700: in manufacturing 10,500; in chemicals

and allied products, 7,300; and in refining 2,800, Supporting eﬁployment is
estimated to be 84,100. Total employment generated by the OCS activity is

estimated to be 124,400, Total estimated employment related to OCS activity

N
- 1s 390,990 employees.

Construction employment as a result of 0OCS éctivity was estimateayﬁy
assuming that the share of total annual construction employment attriﬁﬁtable
to oil and gas mining equalled the ratio of oil andvgas mining employﬁent |
to total employment in agriculture, forestry and fisheries, mining and-
manufactqring. Tﬁis ratio was multiplied by construction employment to.
obtain totai construction employment allocated to mining. Since 29 'péttent
of total oil and gas producgion was oBtained from OCS, this.percentage wasl
multiplied by estimated oil and gas conétruction employment to optain the
finél estimate of 4,700 employed in construction aé a result of OCélactivity.

A similar methodology was employed to estimate OCS.génerated employment



in ﬁaﬁufaéfﬁring, chemicals and allied products, and refining. None of

the employment in the category of agriculture, forestry, andéfisheriés‘“

~ was related to OCS production.

GSR1 estimated the costs of state and local governmental: services
arising as a result of OCS activity by:

(1) Taking the number of employees related to OCS, as shown above, and
»multiplyinglby 3.14 to obtain total OCS related employees and |
_dependents. ‘

(2) Census of Government data shows that expenditurés by statezand local
governments in Louisiana were $677.88 per capita (1970),° Multi-
plying the number of OCS employees (390,990) by $677.88 equals
$265,044,000,

(3) PForty percent of the taxes needed to provide government safﬁicg
is estimated to be paid by individuals ($106,018,000) and sixty
percent is estimated to be pald by corporations ($159,026,000),.

At this point GSRI is ready to make their estimate of the net impact
of OCS activity on Louisiana but, unfortunately, there is no information
on how they do this. They merely list percentage allocations of total
corporafe ﬁaxes needed to finance public services and then take variable
percentages of these amounts to obtain net uncompensated taxes. Their-
only salient reference to data supporting these percentages is: 'These
percentages allocations are based on information contained in the»quésfion-

naires and information supplied by the Department of Revenue, It is impor-

tant to note that these figures apply only to thése firms which aré engaged

. in OCS activities -and make no allowances for taxes paid for omshore acti-

vities by the same firms except those which support OCS activities."™
The percentage allocations are shown below:
1. Ninety percent of the cost of governmental services provided

mining corporation operating in the OC8 are uncompensated .
for due to the tax jurisdiction . $17,259,300

lA ﬁultiplier of 3.14 1s used because 1970 Census data indicates
that there are 2,14 additlional persons for every employed individual.

ZThis is not the appropriate number to use because it includes_expendi—

tures financed byAFederal revenues,. For example, during FY197l'néar1y 26% of
total Louisiana state and local expenditures were financed by ‘the Federal
govermment , S o Co ‘ e

"
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2, Fifty percent of the cost of governmental services provided

manufacturing firms servicing the OCS are uncompensated 6,711,000
3. Fifty percent of the cost of governmental services ﬁrovided
congtruction firms gerving the OCS are uncompensated 3,003,500
4, Ten percent of the cost of governmental services provided :
supporting firms serving the OCS are uncompensated 10,751,000
TOTAL NET IMPACT : $37,724,800

No supporting information for these percentage allocations is given in the
GSRI report.
GSRI relied on the Louisiana Department of Revenue (DOR) to estimate

the state taxes foregone. The tax category and the DOR estimates- are:

STATE TAXES FOREGONE

Amount Foregone

Tax'Categorz (Millions of dollars)

Severance 127.2
Income 17.1
Corporate Franchise : 12,0
‘Sales and Use ‘ 10.0
Occupational License 0.1
Ad Valorem o 9.8
Miscellaneous 7.3

$183.5

Forbparishes and municipalities, GSRI assumed that the applicable sales
tax rate 1s 2%, or two-thirds of the state 3% rate. This, it 1s estimsted
that parishes and municipalities lost $6.7 million of sales‘tAx. Fp: every
dolla; of‘state ad valorem (property) taxes collected, apﬁroximately .$7.86
is collected on the local level (1970). Thus, local property taxes fore-
gone are estimated to be $77.1 million. Total taxes foregone by local
governments in Louisiana are estimatéd to be $83.8 million.

The calculation of state and local taxes foregone should not be part
of the net impact study because taxes foregone have nothing to do with the

net impacted cost of the OCS activity. Although, it appears that GSRI did -
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not wge taxes foregone in thelr calculation of net impact; the study does
not state the purpose for its inclusion. |

A ﬁajor flaw in GSRI's estiﬁate of OCS related employment is their
1mplici§ assumption that employment in construction, manufacturing,'f
chemicals and allied produéts, and refining would fall in proportiog fﬁ
0CS activity. vThis is an incorrect assumption. Im the absence of OCS
production, crude oil wéuld be imported from Venezeula and the Middle
Eagst. The resulting higher price of crude, in turn, might discourage
refining‘and petrochemical capacity, in general; but employment in these
industries would not fall in proportion to the decline in OCS activity.

Other methodological problems related to their employment estimates
is the assumption that mining, agriculture, forestzi,gnd«fisheries, and
manufacturing are the only industries in Louisiana. More significaﬁt
from a viewpoint'of net impact anqusia is that no benefits are assigned
to OCS employment. Thus, the $37.7 million impact figure derived by
GSRI is éased on some unexplained metﬁddolbgy. Furthermore, it measures only
the additiongl public_service costs required by the additional 0CS felated
employees. Additional production related costs, such as porté, arehhot
included. Tax revenues are not estimated. Finally, it assume; all 0CS

related employees reside in Louisiana.

2.2.3. The Economic Impact of the Louisiana Offshore 0il Industry on the
State of Louisiana, by Committee of Offghore 0il Industry Opera-
tors, undated. '

This report contains information for 1971 and for the cumulative impact
from 1948 to 1971. Only 1971 data are summarized in this report, ﬁhich was
probably released in-i973. This study is concerned with the impact. of the
Lodisiﬁna offshore‘industry; 1ﬁc1uding state offshore activity, and ﬁ&t
exclusively with the OCS impact. The f§110wing methodology was empleyéd

in the report.
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(1) 0il and gas producing company personnel. A telephone survey was
made of six major offshore producers which account for 75 percent:
of the offshore oifl and 50 percent of the offshore gas. The .

. total personnel of these companies who were employed in offshore
activities and who were living in Louisiena was 5414, This was
factored up by 1.5 and rounded to yield 8000 employees for all
offshore producers, County Business Patterns, 1971,.shows that /
the average annual taxable income for employees in 'Crude Petroleum
and Natural Gas" was $10,900 for the State of Louisiana. This was
increased by 10 percent to $12,000 for the higher wages of offshore
workers and the higher technical personnel mix required. The '
employees working in o1l and gas service companies were estimated
by unknown methods. Total number of employees of offshore producing
and service companies was 38,000 employees with an annual total
payroll of $381 milliom.-

(2) The study estimated indirect employment by using 2 local -employment
multiplier of 1,86 mentionmed in the April, 1972, issues of the
Louisiana Business Survey. This multiplier was "rounded up" -to -
2.0 on the basis that the industry will have a greater effect on
smaller communities than on a metropolitan area‘3 Thus, indirect

' employment was estimated to be 76,000, To obtain payroll estimates
for these employees, the authors calculated a weighted average
annual wage for transportation, wholesale trade, retail trade,
finance, insurance, banking, real estate, and services. This
weighted average annual wage was $5500. ‘Total payroll was then
calculated to be $418 million.

(3) By using industry data, including the "Joint Association of the
U.S. 01l and Gas Producing Industry Data' published jointly by
American Petroleum Institute., Independent Petroleum Assoclation
of America, and Mid-Continent 0il and Gas Association, it was
estimated that in 1971, $807 million of capital expenditures were
utilized to find, develop, produce, transport, and process offshore
oil and gas. It was further estimated, without supportive data,-
that approximately 60 percent, or $482 million, of these capital
expenditures stayed in Louisiana. .

(4) Based on telephone surveys of the six major offshore operators,
operating andmaintenance costs were estimated to be 55 cents per
barrel. Multiplying by offshore production yields $356 million,

. of which, according to their judgment, 80 percent, or $285 million
stayed in Louisiana. Capital ekpenditures by oil and gas pipeline
companies offshore Louisiana was estimated at $23 million by the

© 01l and Gas Journal of which $14 million are estimated to have been
spent t in Louisiana.

{5) Other expenses for vhich the methodology is not clearly detailed are:

(a) Operating expenses of oil and gas pipeline companies offshore
Louisiana $5.0 million.

3Actually, a metropolitan employment multiplier should be rounded
“down for a small community. The larger the area the greater the multiplier
because fewer services and products have to be "imported”.
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{b) Operating expenses by o1l and gas pipeline companies onshore
* to export gas and crude from Louisiana: §4.6 million,

(¢) Capital expenditures for natural gas processing plants to
process offshore gas: $4.0 millien, :

(d) Operating expenses for natural gas-processing‘ﬁlants whicﬁ
~ proceéss offshore gas: $6.0 million.
The total impact of the offshdré oil.indﬁstry-on the State of Louisiéna
.for 1971 is estimated to be nearly 1.6 million but because of double
counting, the study estimated that the direct impact on the economy of
Louisiana was $783 million and that the in&irect expenditure was $418
million for a total of $1.2 gillion. That 1s, they used the direct capital
and operating coets which stayed in Louisiana, as estimated by uhen, for-the
direct impact estimate. For an estimate of the indirect impact‘théy used
the estimated indirect annual payroll of $418 million., This represents
about 11 percent of'perédnal income payments to Louisiana residents in
1971. Excluding income received from farm and government, this amount
represents 20 percent bf all Louisiana wageé and salaries receiﬁéd in
1971. |
This study measured thebexpénditure impact of all offshore prdduc:ion,
not just the impact from OCS activity. Im 1971, 87 percent of Louisiana
offéhore'crude production occured in the Federal area. Applying thié_rafio
to the $1.2 billion estimate results in total 1971 expenditures in the
State of Loulsiana of $1.04 billion. These estimates exclude royalties; .
boniises or rentals pald to the stéte for leases and productionvin éféte
controlled waters, so, in that sense, they underestimate offshére beﬁefits
in the state.
These estimates cannot be utilized to determiﬁe'the net benefits of

0Cs production. First, the multiplier they used to determine tﬁe indirect
expenses is probably too high., Second, their estimates of payments made

to Louisiana residents, especially for capital construction appeaf“to be
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unusually high in view of the amn]lvcapitél goods manufacturing 1ndustfy . . _
in the State. Third, and most important, in the absence of OCS activity, -§53§5-
all of the indirect and some of the direct benefits would mot Be loétf' '
because imported oil would substitute for OCS production, Ih other.

wqrds, factors of froduction currently being paid as a result of 0CS

activities may either remain employed in their current positions in the;

absence of 0CS activity or find alternative employment, -

2.3. East Coast Studies

As one would expect, all the East Coast studies attempt to predict
the onshore impacts of future OCS development. All of the studies assume
.various development scenarios. With the exception of one study, they all
assﬁme "best guess" primary impact areas, Since this study deals with
‘actual impacts, the estimation of develdpmentAscenérios will not'be dis-
cuséed. The following is a discussibn of the impact measurement mgthédo—
logies used by these studies, given whatever development’scenarios a;é

- assumed.

2.3.1. The Georges Bank Petroleum Study, Offshore 0il Task Group,
(Magsachusetts Institute of Techmology, February 1, 1973),

This was one of the first significant OCS impact studies of the East
Coast. It attempted tobmeasure the net effect on New England real reglonal
income of OCS‘development. Their assumption is that in aésessing any two

alternative developments in a region, the only thing that counts islphg

net difference in regional income between the two. The study suggested
that»attention be focused on: |

(1) The difference in the cost of outputs to regiomal consumérs,

(2) The difference in private profits to regiénal investofs,

(3) The difference in public profits (additiomal tax revenues minus
additional cost of services occasioned by the developments under
cqnsideration) to the affected regional public bodies,
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. (4) The difference in take-home pay to all the regional labor affected,

(5) The:net effect due to responding of all the above differences.

The study emphasized that the well-being of individuals who were resi-

Ry

denFs of the affected region prior to the hypothesized development is the

only relevant well-being. The gtudy also emphésized that regional resources =
have opportunity costs so ;haf the earnings of the resources employed in

the new &evelopment may exceed the increase in resource earninés as a.

regulf'df the development.

/The study assumed that ohiy five percent of the private profits of 0OCS
development and five percent of the Federal taxes would accrue to New
Englandgrs'(f.lke). It also included increased New England‘refinery

" capacity as the largest employment effect of the OCS development. It
assumed that 60 percent of these jobs would be filled by low—skiil
New‘Englanders who would receive 33 percent highef annual earningé tﬁaﬁ
withoﬁt 0CS activity, Consequently, .6 x .33 = .20 of the gross Galué:
of refinery payroll created by OCS would represent the increased réfinery
éérpings due to 0CS (p.165). | |

Although the study assumes that most income increases will be spent
in New England it disregards second and successive round income iﬁéréases
since thg regional input into these goods would be small, a 1arge.pqrtion
of ‘expenditures would be on goods 1in which'thete is no excess prodﬁttidn.
capacity, a large portion of expenditures will be on goods with p;ice—
inelastic supplies, and some portion of expenditures will be on goéd@ for
which marginal costs»éxceed marginal revenues (p.174),

" The study -attempted an estimate of the impact nn regional income of

4

five OCS disturbances of commercial fishing. Of the five possible effects—-
navigational hazard, platforms as reefs, interference of seabottom obstruc-

tiong with trawling, interference of seismic activity with trawling, and
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intgrference of platforms with trawling--it concluded that only the
latter would be significant. The study argued that interconnected plat-
form structures eould interfere with trawling if these structures were

perpendicular to bottom contours since trawl&#s fish along,contour lines.

‘After calculating the ex-vessel value of fish by geégraphic iocatibn, it

agsumed a "worst possiblé" platform structure and calculated the produéé
tion loss as proéortional to the platforﬁ area covered. It then related
this back to regional income (pp.206—210);_

~ The principle concept used in this study, net real regional income,
is8 the appropriate one for an impact study. Howevér,.the casual dismissal -
of indirect effects on regional income seems to be unfoﬁnded. These may
be very important in a reglon with a low skilled labor force and high

unemployment rates., Also, the treatment of 'public profits" seem in-

‘adequate. There is no attempt to estimate additional public service costs.

2.3.2. .Offshore Petroleum and ééﬂ Engiénd, by Thomas A. Grigalunas
(University of Rhode Island, 1975). .
This study also attempts to measure the impact on New England of
OCSldevelopment on tﬁe Georges Bank. It also assumeé hypothetica; develop-
meﬁt acengrios. It uses the Harris model, which is a long-runm, multi—:e-

gional, multi-industry forecasting mqﬂel.a This model allows autonomous

changes In the components of final demand to generate estimates of

employment, population, earnings, and personmal income by yéar and by

region. The model essentially is a dynamic input-output model which allo-
cates a change in final demand to each region, depending on various economic

relationships.

AC.C. Harris, The Urban Economics, 1985: A Multi-Regional, Multi-
Industry Forecasting Model, (Lexington Books, 1973). :
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The model requires estimates of:

(1) Direct OCS inveatment-~this fncludes capital construction and
equipment costs of platforms, pipelines, well drilling and explora-
“tion, onshore satorage terminals, onshnre gas processing plants,
pumps and compressors, and other machinery--by industrial sector
(p.73).

«w

(2) Refiriery investment by'industrial sector,

(3) Offshore 01l and gas refinery oﬁtput;

(4) Public expenditures (or increased consumption as a result of tax
savings) by industrial sector (p.61).

After assuming the regional shete of investment costs (p,70), the above

estimates are plugged into the Harris model, resulting in estimates of

employment, payrolls, income, and poﬁulation resulting from the various

OCS scenarios (pp.74-79),

Several commenta on this procedure are necessary, First, theiinelusion
of oil and gas pfoduc;iqn and refinery output as a final'demand seems to
be a misuse of the I-0 model, It would be more accurate to firet_determine
the sector-by-sector inputs on current account necessary to produce the
given oil and gas, and refinery outputs, éhen let these inputs equal the
final demands resulting froﬁ this‘output. Second, only property taxes are
considered to directly accrue to New England (p.63), The assumption“that‘
property tax revenues equal the government expenditures neeessary'to'ﬁro~
vide public services to the 0CS created economic activity assumes Hﬁey a
major issue which is the OCS impact on state and local governmenté,

Third, it assumes the impact on New England of income taxes is neefiai;
(p.62). This would be true if government and cohsumers had the same
expenditure mix and if the marginal public service costs of serviciﬁgb
the new residents equalled the marginal tax revenues obtained from them.b

Both of these assumptions are questiohable.
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Recognizing that the resources used in OCS created economic activity
have alternative uses, the study aasumesvthat the real soclal cost of - ;E;ti
labor 18 no less than 75 percent of its market valog and that 1idle | ‘
capital has no alternative use. This results in a large oifference be- .

tween the estimate of regional earnings due to 0CS ($19 6 million) and '

increases in regional earnings due to OCS ($49 million),(p.84). Similarly,

it 1s noted that tax revenue increases should be measured, but there was

no attempt to measure the alternative tax revenue from private property -

in the absence of OCS activity. There are no environmentalvcosts estimates,

2.3.3, Economic Study of the Possible Impacts of a Potential Baltimore
- Canyon Sale, by K.D. Reinfeld and Francis F. Callahan (U.S.
Department of the Interior, Bureau of Land Mangement, December,
1975),

This study, dome by private consultants for the BLM, also

- uses a Harris model with various development scenarios. One particular

‘assumption is noteworthy. The study assumes that OCS oil production will.

simply displace imported oil and there will be no effect on total refinery
capacity."lt assumes that any expansion in refinery capacity will be.demand
stiﬁulateo rathet than supply stimulated (p.56).6 Gas processing capacity
is assumed to be increased.7 This is because pipeline economics suggests
that gas processing plants will locate close to producing areas (p.61),

The study makes the following cost . assumptions (pp. 63-70)

(1) "Average annual o1l and gas operating costs are $2, 65/bb1 ‘and $0 24/mcf
’ respectively,

(2) An exploratory well costs $3 million to drill,

(3) Platform and production equipment with installation costs $20 million.

The latter estimate includes the increased incomes of non-regional
resources that are transferred into the region as a result of 0CS activity.

6The study notes that BLM has planned to make a study of the economic
relationship of OCS oil production and refinery investment (p.58).

TThis processing includes only the stripping of valuable propanes and butanes
from natural 'gas, not the process of Separating oil, 888, and water at the
wellhead, ,



40

(4) Large offshore and onshore pipelines cost $1 million per mile and
$0.3 million per mile, respectively. :

(5) An onland operations base aupporting production of 200,000 barrels
of o1l per day coats $2.8 willion.

(6)‘ A pipeline land terminal with n 200,000 bbl/day oil capacity cost
“$4 million. :

(7) Gas proéessing capacity of 500 mcf costs $40 million.

The direct employment requirements per unit of activity were assumed to

be (p.?l):

‘ Explorétion‘” 113 men/rig

Development | 65 men/rig
Production

0ffshore 16 men/rig

Onshore 136 men/rig
Transport _ 17 men/fipeline terminal
Gas Processing 49 men/processing plant
Service Support absolute number uéed
Office absolute number used

'The-study inserts these assumptions into the Harfis model.

A unique contribution of the study is to incorporate the EPA Strategilc
Environmental Assessment System (SEAS) into the model, This system pro-
vides pollution technical coefficients whichbrepresent the émouﬁt of air
and water pollﬁtion of various types per unit of economic activity., Air
pollution emissions were calculated from da;a on (pp.216-220):

(1) Estimated personal and freight transportation vehicle miles.

(2) Natural gas, distilled oil, and coal used for residential, commercial
and industrial fuel.

(3) Electric utility capacity.

(4) Dry cleaning emissions.

4
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(5) Hydrocarbon pollution emissiona from gasoline storage facilities.

The study concluded that the increase in water pollutants resulting from

0CS activity was insignificant (p.247). There was no attempt to assignl’

economic values to these pollutants.

2.3.4. Mid-Atlantic Regional Study--An Assessment of the Onshore Effects
of Offshore 01l and Gas Development, by Woodward-Clyde Consul-~
tants (October, 1975). : : ‘

This study assumes that the OCS employment multiplier (the number of 
indirect and induéed‘jobs created by one direct 0OCS job) is 1.17 (p.l14).
This is much lower than the OCS employment multipliers estimated by Gruﬁb.
3.5~,8 brvby GSRI, 2.08.9 _ Land and capitai fequirements per f#cilityvare"
éstimated. The study uses the sameAassumptions as the Baltimore Canyon -
Study‘regarding men pef exploratoryvrig, men per developmgnt rig, men‘pef
platform, and men per piﬁeline terminal. The study assumed 34 men per
gas processing_plant (p.389). These figures were obtained from the'foshqfe
Operators Committee sfudy reported above. The study noted that job vaéaﬁcies
would be filled by ihdividualé who lived in the primary impact study areésrlo
individuais vho mﬁst relocate to the primary impact areas, and 1ndiﬁidual§;

who would never reside in the Mid-Atlantic region, The percentages of

workers in each of these categories by job function were obtained from the .

Offshore Operators Committee and are as follows:

‘ 8Herbert W. Grubb, "Economic Aspects of the Petroleum Industries of
the Texas Economy,"  (0ffice of Information Services, Austin, Texas, 1972).

9Jan Duggar, "0ffshore Revenue Sharing," (Gulf South Research

- Institute) undated.

10Two primary impact study areas were defined. . See their p,44 .for
the map delineation of these areas.
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Primary
Impact Area Relocated . Non
Job Function Resident Residents Resident

Exploratory Rig 357 , 407 257
Development Rig 35% 407% 25%
Services 60% 40% 0
Platforms _ 957% ' 5% 0
Pipeline Terminal - 75% 25% 0 :
Gas Processing Plant 75% 25% 0
Office _ 40% 60% 0
Operations Base 80% 20% 0 ®

Only the relocate& residents will have an additional'impact on public
services{of'the primary impact area. In order to calculate the population
change arid the school age population change, the following assumptions

were made using 1973 U.S. Bureau of the Census data (p.386):

Percent Married ) 78%

AVerage Family Size 3.5
. Average Children Per Family 1.3
Percent of Children of School Age " 75%

In order to calculate the gross income of the workers employed directly in
OCS activities, the average annual salafies_in Table 1 ydre used (p.392),
| Thg study assumes that indirect employment resulting from 0OCS activity
.will be only 0.2 jobs in thé primary impact area for évery one direct 0CS
job. The argﬁment is that most sﬁpplies will come from Gulf Coast enter-
prises or from enterprises in the Mid-Atiantic urban areas.b Induced employ-
ment is assumed to be 0.8 jobs in the primary impact area for each direct
or indirect job. Comsequently, for every 1 direct job there-will be 1.16
(1 x .8% .2x .8+ .2) more jobs created in the study area.
In order to calculate state tax revenues resulting from the OCS acti- =
vities, ‘the study first calculated exbected retail sales, The following

formula was used;

U.S. Disposable Ina.
- U.S. Peréonal Inc.

Retail Sales = (Estimated Gross Income Resultmg from 0CS) =

Impact Areq Retail Sales
Impact Area Disposable Income
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TABLE 2-1

' *
ANNUAL AVERAGE SALARIES PER WORKER AT OCS FACILITIES .

Faeility
Exploratory Rig

Develdbment Rig
Services

Platforms

Pipeline Terminal
Gas Processing Plant
Office

Operations Basge
Construction

Platform Construction Facility

4

Average
Source Annual Salary

-

$13,300°
14,200
14,600
13,700
14,300
14,100
17,400
11,800
15,000
10, 600

W N e b b b pe

SOURCES: 1. Offshore Operators Committee.  1975. Unpublished

" data.

2. Woodward-Clyde Consultants calculations, 1975.

‘3. Urban Pathfinders, Inc.
study.

* ‘ ‘
. Taken from the Woodward-Clyde Study

1975. Brown and Root impact
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Expendigu:es on selected services (hotels, personal, services, automobile
services, repair services, and recreation services) were calculated as

follows (p.146):

(w0

Impact Area Service Recéipte
Impact Area Retail Sales

Selected Services = (Estimated Retail Sales) =z

)

Sales Taxes resulting from the increased retail sales were calculated as

'follows (p.148):

Impact Area Service Receipts
Impact Area Retatil Sales

Selected Services = (Estimated Retail Sales) x

Sales Taxes resulting from the increased retail sales were calculated as

follows (p.148):

Impact Area Taxable Sales,
Impact Area Retail Sates ’

Retail Sales Tax Receipts = (Estimated Retail Sales) =z (

(Impact Area Tax Rate)

Taxes obtained from selected services were never calculated.
Income tax receipts were calculated by dividing employment into direct

employment and indirect/induced employment using the following formula (p,191):

Income Tax Receipts = ((Average Salary of Direct Employees) x (Effective
Tax Rate) x (Number of Direct Jobs)) + ((Average Salary of Indirvect/

Imduced Employees) x (Effective Tax Rate) x (Number of Indirect/Direct Jobs))

Corporate state income taxes were not estimated, although the study noted
that they may be large (p.120).

Property taxes were calculated as follows (p.121):

Y

Property Tax Receipts = (({Onshore Capital Construction) x (Property Tax

Rate)) + ((Housing Units for Relocated Workers) « (Average Tax Per

Dwelling tmit))
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The study used U.S. Census of Governments data to calculate locall,
goyerﬁment per éapita expenditures (p.126). This per capit§ cost was
multiplied by the. increase in population resulting from relocated workers
employed directly in OCS'activities (pp.144-150). This assumes that all
indirect workers come from within the impact area, This suggests a large
underestimate of the additionai local goverhment éxpenditures required as
a result of OCS éctiﬁity. Also, major capital outlays were excluded,
further biasing the expenditure requirements, This expenditure is excluded
even though it was noted that additional»classrooﬁs may be required.ll |
‘The study noted that a decline in 0CS activity may result in excess
capacity for public services unless a.sufficiepf ﬁopulation growth eliminates
excésa capacity. , |

The study assumed thatiland use; by function, would be_(pp.12f~128):

140 acres per operation bése

40 acres per pipeline terminal

75 acres per gas processing plant

120 acres for service companies at peak support service employment of 470
- persons

The study also noted increasedlland use for'ttansportation (highwéy,i ‘
air; and rail) .are recreation (.058 acres per person) (pp.129-132), Ecolqgical.
effects wefe noted but nothing was done to measure fheir economic impacfs~

(pp-133-142 and 195-208).

2.3.5. The Impact of Offshore 0il--New Hampshire and the North Sea Exper-
' ience, by New Hampshire Department of Resources and Economic
Development, 1975.
The usefulness of this study to the current study is limited, It is

primarily a series of anecdotes regarding onshore impacts of offphore'dil

development in the North Sea (p.57-73).' It notes several important impacts,

11The study calculated additional classrooms needed by using pupils per.
classroom data, (p.315).
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such as rising housing prices, office rental rates, harbor entry fees,
employment, etc., but is not helpful in quantifying precisely the onshore

effects.

2.316. OCS 0il and Gas--An Environmental Assessment, by Council on
Environmental Quality, April, 1974 (Vol,.I-V).

This report was an extensive analysis of various aspects of OCS develop-
ment. One of the volumes in the report attempted to predict onshore effects

of 0CS development on the Atlantic and Alaska OCS.12

The study concentrates

on the employment, output, social infrastructure, air pollution, water

pdllution, and land usé impacts of OCS activities. The study does not

attempt to arrive at an estimate of net income increases, as did the New

Eng;and«and Baltimore Canyon studies. No estimate of resource costs is

made. However, the study did use some comparable worker per unit of

' actlvity figures fbr calculating the direct employment effects of OCS,

These rafios were: .

Exploration 175 workers/rig (equale 87,5 man years per platfbrm

due to 7 days on-7 days off work schedule and in-
cludes on site plus onshore transportation support)

(p.I-10),

Development 175 workers/platfbrm (equals 87.5 man years per plat-
form due to ?-7 poliey) (p.I-13).

Production 90 workers/platform (equals 45 man years per plat-
form due to 7-7 policy) (p.I-17),

Platform Construc- 40 man years/$l million (p.I-20).
tion . ' :

Transport: No permanent regiomal impact (p.I-2Ll).

Gas- Processing &5 workers/500mef capacity plant (p.III-7).

12Resource Planning Associates and David M, Dornbusch and Company,
Potential Onshore Effects of 0il and Gas Production on the Atlantic and
Gulf of Alaska Outer Continental Shelf, Vol.IV of 0Cs 01l and Gag-~-
An Environmental Assessment. :

"

0



47

Except for gas processing, these ratios are considerably different frgm
those used in.the Baltimore Canyon and Mid-Atlantic studies. shown on p. 40
above. It 18 not clear whefher the latter studies conéideted the seven-
days-on seven-days-off work policy for on site OCS employment. There were
no assumpéions of employmeﬂt for pipeline terminals in this study. Thé-‘
study assumed that one 500mcf gas processing plant would require the
following inputs (p.III-10): |
20 acreé
1800 Kwh per day
.15?000 Gallong of water per day

There would be little water pollutfon and air pollution (Table IfI—?).
The partigniar assumptioné for'eatimating the impact on public serviée
requirements are too lengthy to discuss here (pp.VII-1l to 7). |

The study assumed no plafforms would be chstruCtedvin either the‘
Atlantic or Alaskan OCS. The percent of goods and services purchased
w;thin the resgective,regicns, in conjunction with the 1970 average annuél

earnings by function, are given below:

Percent

Purchased . Average
» in_Region Earnings (1970)
Exploration ’ 20% 813,000
Development 20% 13,000
Production — 30% 12,000
Platform Construction .0 . 12,500

Gas Prodessing 2?7 10,000

The study assumed that the most complex, expensive equipment for exploration,

would come from the Gulf of Mexico region,
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2.3.7. A Methodology for the Sitting of Onshore Facilities Associated
- With OCS Development; by New England River Basins Commission,
" January, 1976. g

| Thénpriﬁhry purpose of this uncompleted project is to estimate the
'inténsity and location of onshore impacts of OCS activities, The first .
"réport is a summary of OCS‘impacts on the size and loca;ion'of platform
fabrication plants and service bases for offshore operatofs. These will
be the major onshore impacts of the OCS exploration and development stages.
.Thé study is useful in outlining the types of onshore impacts of thése
stages and i{n estimating their land and labor reQuiremeﬁts. The project
wiil éétimate the impact intensity and locations of the production and
V distribution stages in future reports. Also; future reports ﬁill‘éiudy
thé‘éffetts of OCS activities on support industries.

Thé study notes that onshore éffects of geophysical exploration are
néarly nonexistent (p.III-3), Firms may lease land and dock space from
public authorities during fnitial stages, and early exploration iéquifes.B-S
acres Sf service base per rig (pp.III-10 to 13). Exploratory drilling rig
crews generally reside at the '"home base" of the rigs, regardless of the
lotation of exploratory drilling, while support companies tend to locate
nééf the service bases (p§.111~14 to 16). Onshore demands fqr expﬁofatory

1% services vary directly with the number of rigs services.13 Plaffofm
placement and fabrication will not necessarily be located near nnékagother
(p.III-21). Rigs vary in the onshore support needed-tender type rigs
réquiring more support facilities than self-contained rigs (p.IIIff§).

Partial processing of well output (separatiﬁg oill, gas, water, agé imb#rities)
may occur onshore or offshore, depending on relative‘costs (p;III—éZj{:vGas
processing plants will be located on line between OCS areas and onshore -

pipeline systems. The study uses tlie Council on Environmental Quality

138eg Tables IV-E and IV-1 in the study for estimates of onshore service
base requirements of land, fresh water, supply boats, and labor.
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and Woodward-Clyde estimates of 1and, water, and employment impacts
(p.I1I-34). The study notes that a pipe coating yard will employ 150- 200 JHLC7
persons, emit dust, and require disposal of cement and asphalt—based

wastes (p.II1I-37).

2.3.8. Florida Coastal Policy Study--~Impact of Offshore 0il Development,

by Florida Energy Office, October 28, 1975,
The purpose of this study was to predict the effects of Florida OCS

activity on Manatee County, Florida. ‘Thebunique feature of this study

 ‘was the manner in which it estimated net fiscal impacts. The fiscal impact

technique was very detailed, in contrast to other studies which simply

assume average per capita revenue and costs. The study measures the

" estimated impactgbn the school system,'thé major municipality, and the

county. The fiscal impact on the state, as a whole, is not estimated.

The study uses the following procedure to estimate these impacts:

(1). Estimates the industrial activity, commercial activity, and employment

resulting from the OCS activity (Chapter 1IV),

(2) Predicts specific 1ocations for these activity and the hoﬁsing generated
by increases in the number of family (p.122).

(3) Outlines public servite sectors and estimates the remaining capital
value in each sector (p.114), .

(4) - Allocates a portion of the remaining value of capital to new develop-

ments on the proportion of capacity’it uses (p.114).

(5) Stimulates added capital necessary and allocates these costs to the
new developments (p.116).

2

(6) Allocates operations and maintenance costs in proportion to the new
development's service sector demands (p, 116)

(7) Some public service sector costs are allocated in a simple per capita
basis (p.l1l16).

(8) Specific revenue estimates are made for each type of development and
service sector (p.l116).

(9 One-time revenues are allocated anmnually over time (p.116).

‘This fiscal impact model 1s the.most rigorous one to date. It also requires

the most thqrough,data collection,
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2.3.9. Decisions for Delaware: Sea Grant Looks at OCS Development, by
Joel Goodman, {(University of Delaware Sea Grant Program), February,

1975.

This study primarily takes excerpts from other OCS studies in'qrder to

predict the effects of OCS activity on Delaware.

2.3.10. See section 5.2 (Chapter 5) for a review of OCS fiscal impact
literature and Chapter 7 for a review of the environmental

impact literature.

i
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CHAPTER 3.

IMPACT METHODOLOGY--AN EXPLANATION OF THE NET BENEFIT APPROACH
3.1, Introduction

An economic activity éeneratea benefits and imposes costs>on society.
Tﬁe benefits consist of consumer savings and incréaaes in factor eafnings"
to féctor owners. The costs, comm&nly called "dpportuﬁity costs," are -
the value of the best alternative uses of the factors which society fofegoeg
by undertaking an activity. The net benefit of an activity is:the difference
between the benefits and costs. | ) |

Under the assumption that the market price of a factof'of prbduction
accuratély measures its opportunity cost, thé coét of an activify is
meagurable by ;he total earnings of factors which must be transfetyrsd to

the activity. The difference between factor earnings when employed by the -

activity and the earnings of these'factorafpriof to their new employment

represents the Increase in factor earnings attributable to the activity., In

. addition to increases in factor earnings, an activity may result in price’

reductions or reductions in public service costs to consumers. The £8tal
consumer.savings are included in the‘net benefitbéalculations. The‘exiétence
of taxeé mere;y allows the redistribution of net benefits among factor owners
and consumers when the nation as a whole 1s considered but they can'ﬁfévide
- - ‘ .

net benefits to citizens of a ﬁarticular region, Calculations can be'made
6f the net benefit to the whole society, or.nation, of a particular aétivity.
Similarly, one can also calculate the net benefit to a'particular éubset.of
soclety, a region, of this same activity. |

Ihe basic methodology proposed for éeasuring Louisiana's get béﬁéfits

of OCS activity is an input-output (I-0) technique, - This chapter outlines

the general input-output technique, explains the problems encountered in

aﬁplying the I-0 technique to a small geographic area, such as a state,
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1

3.2. Input-Output Technique

The Leontief input-output technique is well known. It:has been used

. ‘ . 1 2 '
as g forecasting tool, an impact tool, and as a means of measuring the

"

social cost of acti‘vities.3 In thisbstudy, it is these last two uses which
are tmportant.

The activities under investigation generate two types of demands:
on-gite labor demand and maﬁerials. equipment, and supplies demands. The
matétials, equipment, and suppiies.come from the varidus sectors, or indus-
tries invthe economy. The total value of these latter inputs, by industry,
is referred to as the final demand created By the activity, If a particular
activity, such as petroleum mining, engenders another Activity, such as
petroleum refining, the final demand will consist_of the value of all‘ghe
inpuﬁs required=by both activities., This final demand is referredHEO'as“
the direct demand. These are payments which must be=méde by the acti&itieé
in question to ;hé respective industries from which goods and servicés are
purchased. These payments, in turn, end up in the hands of owners of land,
labor, or capital, and in the hands of government through taxes. More

specifically, these payments end up either 33:4

iWilliam H. Miernyk, et. al,, Siﬁalating Regional Economic Develqpment?-
An Interindustry Analysis of the West Virginia Economy, (West Virgini% Univ-
ersity, 1969).

‘2Walter Isard and Robert E, Kuenne, "'The Impact of Steel Upon the
Greater New York-Philadelphia Industrial Region," Review of Economics
‘and ‘Statistics (November, 1953), pp.289-301l. Frederick T, Moore and James W.
Petersen, "Regional Analysis: An Interindustry Model of Utah," Review of
Economics and Statistics, (November, 1955), pp.368-383. Werrner Z, Hirsch,
"Interindustry Relations of a Metropolitan Area,”" Review of Economics and
Statistics, (November, 1959), pp.360-369. William H, Mierryk et, al.,
Impact of the Space ?rogram on a Local Economy. (West Virginia University, =
1967).

3Haveman and Krutilla, Unemplqyﬁent, Idle Capacity and -the Evaluation
of Public Expenditures, (Johns Hopkins Press, 1968).

'Aﬂaveman and Krutilla, op. ecit., p.17.

P
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(1) Employee compensation,‘by,occupatibn (w).

(2) Net interest, by industry (1),

(3) Capital consumption (depreciation), by industry (d).
(4) Corporate profits, by industry (p). ‘

(5): Prop:igtor and rental income, by industry (r),

(6) Indirect business taxes, by industry (t).’5

These ultimate‘payments plus the payments for on~site labor represent value-
addéd as a direct result of the activity. If factor payments represent op-
portunity cost and government taxés measure the cost of public goods and
‘services required by the final demand, this value~added measures the oppbr-
tunity cost of the activities in question. ‘

R The industfies which produce the‘final demand must obtain 1nputsbfrom
other industries. The usefulness of the input-output technique is that is
allows a quantification of these interindustry relation&f.6 Assumiﬁé éij :
represents the value of inputs from industry 1 fequired per dollar ofréutput

of industry '3 , matrix A represents the structure of the interindustry rela-

tions:
all alz L] . . . .. . . . Y ann
an .
(l) ' A = L} 1 ]
anl l . . L] a L] - L) 1 ] - ann

5 . :
Direct taxes on factor earnings, such as income, property or profi;s
taxes are not deducted from the above factor earnings. ‘

6There are many good references on the I-0 technique. These include
Wassily Leontief, The Structure of the American Economy, 1914-1939, (Oxford .
University Press, 1951); H.B. Chenery and P.G, Clark, Interindustry Economics
(John Wiley and Sons, Inc., 1959); -William H, Miernyk, The Elements of Input-
Output Analysis, ' (Random House, 1965). : ' '
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Leﬁ the value of gross output of industry J be xj , represented by -

matrix X =

(2) X=

71
3) X~ AX =: : =Y,
Yn
or, in condénsed matrix form:i

(4) (I -A)X-=7Y,

If.the activities in quéstion require a final demand rebresented by Y,
the gross output requirements from each industry are given by:

(5) X=a-a"1 1.

X 'represents the sum of the inputs required directly and indirectly in
‘order to produce the final demand, Y.
Several useful pieces of information can be obtained using X . First,

suppose industry 'j requires ij

man-years of occupation k per dollar

of output. Then:

O] L | . iX = 0X
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gives the total man~years for each occupation required to produce the final
demand, Y. Under the linear assumptions of the I—O.model. this represents
the net increase in the man—yearé required a‘s_a‘ result of ‘the activity }under
investigation, |
This net increase may come from unemployed workers or in-migrants from
outside the system. If there-are not a sufficient number of these workers

available, prices may rise and outputs of some sectors fall as workers

" shift between sectors, Because of this, the man-years required as a result

of the activity will be greater than or equél to the actual increase in
jobs created as a result of the activity,
Second, suppose a dollar of gross output of industry J generates a

value-added of type h (wages, interest, etc,) of vhj + Then:

Vl . .‘.v. Vln

n . . 1X = VX
'V6 L T T Y V6n

reﬁresents thé total value-added by type; excluding on-site labor costs,
generated by the activities,

If factors are paid their marginallvalues to society and factor.markets
ér; perfectly competitive, the sum of on-site labor costs and.the,value—‘
added calculated above would equal the soclal cost of the activities in

question. However, if there is unemployment of some factors and the

.opportunity cost of these unemployed factors is less than their market

price, the on—site labor costs and value-added will over represent thevsoéial
cost of the activities when some of the unemployed factors are used in
production. When the opportunity cost of the unemployed factors 1s zero gnd
u percent of the factors are obtainéd from the unemployéd pool of facfors,

the cost of these factors to society would be (l-u) percent of the value-
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added crgated by these factor8.7
It ié not unreasonable to assume that the opportunity cost of\unémplofed
labor 1arzero. Since capital can be. stored for use by future generations,
the opportunity cost of unemployed capital is the value of that capital : *
to future generations if used now instead of being allowed to remain idle.
This is approximately equal to the real depreciation rate in use.8 The
opportunity cost of nondépletéble land which is lying idle is not identically
zero, since ‘it may provide some non—mérketable benefits such as beauty or
wildlife hébitat. Using the symbols above, page 33, to represent the rates
of value added, per unit of the factor for labor (H), land (1), and capital

(C), the following are the opportunity costs for these factors:

Labor: w -+ H (1-uH)
‘Capital:t 1-C (1-uC) +d.C

Land: ¢ - L - uL

where thé u's represent the percent of factdrs obtained from the respec-
tive unemployment pools and r is the average value of idle land. The
actual earnings of the factors of production alove their opporfﬁniﬁy cbsts.
woula be one component of the net benefits of the activities in quégtdoh;g
fhese earnings increases plus the consuﬁér cost-savings would equal the
totadl net benefits to the whole society,

The above model provides a means of eStimating the net benefits of an

activity, or activities, to society. The‘foliowing pleces of data are required:

.

7Studies which simply measure earnings generatéd by an>activity are not
net bénefit studies, unless they assume the opportunity costs of the factors
used are zero. =

8This assumes that depreciatien results only from wear and tear,

9The above measures of opportunity cost do not deal with the cases
where earnings of a factor may be above or below the opportunity cost to

soclety due to monopoly or monopsony powers,
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(1) Athé direct final demands placed by the activity on the sybtem.

(2) wociety's ‘indirect reéquirements matrix.

(3) labor retquirements per dollar of output, by industry.

(4) labor requifements by occupation for each industry.

(5) the wage rate by occuﬁation.

(6) value added, by component, per dollar of output by industry.

(7) the probability that a factor will be'drawn‘from the unemployed pool.“
For labor, this 1s needed by occupation; for capital, by industry, and
for land, by location.

With the exception of the value of idle land, mosﬁ of theég data are avail-.

abie at the national level. | | |

There are several important data and conceptual pfobigmé in applying

the above model to a gubregion of the nation such as a state, and it is

even more difficult to apply it to a parish or county. The input-output

model assumes that some inputs will be imported from outside the region

under study. The extentlto which inputs are imported increases as the economic
"size", or aeIf-snfficiéncy,’of the region is reduced. Since different re-
gibns hgve différent.iﬁdustry mixes, the direct and indirect demands an
activity places on a fegion will vary across regions and will probably not

be the same as at thg nagional level. For this reason, separate direct and

ihdirect requirements matrixes must be drawn up for each region. The techni-

ques for doing this are either direct sample techniques or location

quotiént techniques.10
The net benefits of an activity to a region consist only of those net
benefits to residents of the region prior to the activity. The net benefits

they receive would consist of increases in the earnings of factors tHéonwh '

1.

1OFOJ.‘ an explanation of the direct samplebtechnique, see W,H, Miernyk
Impact of the Space Program, op. cit. For an explanation of the location
quotient technique, see Moore and Pe! Petersen, op. cit. Cos
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as well as cost-savinge to them as a result of the activity., In addition,
the néw nntiviiy may generate a net inofeééé in the benefits of public
goods and services. This would occur if the new activity generated more
add{tional tax revenmue than costs. The total value-added created by an
activ&ty will end up in the hands of factor owners, some of whom reside in
the pégion of the activity., Similarly, some of the cost-savings generated
by the activity are obtained by reglonal residents. A regional néet bengfit
study of an aétivit§ must measure four things:

(1 the value—added which goes to factor owners residing in the region
prior to the activity,

(2) fhe opportunity cost to regional residents of shifting their owned
factors into the activity-related employment.,

(3). the cost savings to'pré;activity regional residents of the activity.

(4) .the net public goods and services benefits to pre-activity regional
residents due to the activity.

Chapter 5 expiains techniques for estimating the first three categoriésf

Chapter 6 outlines techniques for measuring the fourth category.
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CHAPTER 4
THE INSTITUTIONS AND PROCEDURES OF THE OCS INDUSTRY

4.1, Introduction

The activity whose net benefits to the State of Louisiana are to Sé'
measured is OCS activity off the coast of Louisiana. This will notvbe
the»samg as the effect of OCS activity in the U.S.,‘as a whole, on
Louisiana., This is an important distiﬁction and its implications will
be noted below.. OCS operations require "on-site" labor as well as support
services which require on-shore labor. Tﬂe annual man-yearg'required for
on-site OCS activities and support services can be referred to as the

direct labor demand of the OCS activity in any given year. The value of

0CS purchases of inputs and support services required for a year of OCS

activities can be referred to as the direct final demand created by the

activity. The direct finalldemand necessary to support.a year of ch
activity will be divided between demands placed on establishmenfs
operating in Louisiana and establishments operating elsewhere.: Estimates
must be made of the‘value'of purchases of equipment, materials, suppiies,
and services made by firms operating in the Louisiaﬁa 0CS from firms = :
operating {n Louisiana. Since these data Qill‘be "pluggeﬂ" into fhevr
input-output model to obtain the indirect effects, they mﬁst be fairiy
accurate. ’

A firm's operations in the Louisiana OCS ;re generally divided bé¥
fween geologic ekploratioa, exploratory drilling, develppment drillihg,
production, and product transportation, Somelfirms may specialize iﬁ-
any one or several of these activities and contract their services to
other firms. Or some highly integrated firms, primarily'producgrs,imay'
have subsidiaries which perform theée functions. These operations ﬁust~

be quantified for each year.
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The purpose of this chapter is to provide the reader with an over-
view of the important industry characteristics which must be grasped

befdre a cost-benefit study can be initiated,

4.2. Discussion of the Stages in 0CS Activity

Development or the Outer Continental Shelf involves a number of
stgpéf (1) geophysical exploration, ' (2) exploratory drilling, . (3)

field development, (4) produétion, and (5) transportation and storage.1

4.2.1. Geophysical Exploration

; Geophysical exploration describes all the techniques, except drilling,
uééd to 10cate_geblégiéal'fbrmations which may éontain oil and gas accumu-
latfons. It includes passive reconnaissaﬁce téchniques such as air and
shipborne measurements of the earth's magnetic and gravity fields and of
hydrocarbon seeps into the atmosphere, |

Geophysical exploration also includes active surveying technidhes
3uch‘asvseismic analysis, bottom sampling, and bottom coring; Séismic
data are obtained by bouncing sound waves off the bottom to obtaiﬁ é
profile of subsirface fbrméfions. Propane-oxygen guns and high-powered
ostillators rather than explosives generate the sound waves,

Bottom sampling and coring aré used to obtéin samples of the‘bgéén
floor and subsurface for geological examination. Coring, taking;a ‘core
sample by drilling a shallow hole, is useful in identif&ing the type of

unconsolidated sediments on the ocean bottom.

_ 1'T’ne explanation of these steps is taken from OCS 0il and Gas: An
Environmental Assessment, Council on Environmental Quality, Vol.l, pp.
5669,
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4.2.2, Exploratory Drilling

Exploratory drilling is required to determine whether commercial:  A
quantities of oll and gas are present. . In ordér to dfill into offsﬁore.
formations, the drilling equipment is mounted on a platform--a barge, a
drill ship, a semi-submersible, or a jackup. The two most widely‘uséd
are jackups and semi-submersibles. |

Because many semi-submersibles drilling units operate while afloa;.or :
anchored, they are used extensive1§ for deepsea drilling. Barges are
freguently used for.shallow water drilling. Drill ships, on the other
hand, are often used to drill in waters deeper_than.‘500 feet but
prpbably are limited to less than 3,000 feet. Exploratory drilling is one.
of the most hazardoushstepa in the development df offshore oil and'gas; The
potential haéard stems froﬁ the possibllity of a blowout--the suddeQ éﬁrge |
of o1l or gas pressure up the drill hole causing loss of.cohtrbl over fhe
well. Although most blowouts involve only gas, large quantitigs of 611
may be released to pollute the marine environment. 1f iénited, oil and
gas may burn out pf control, threatening personnel and equipment. Dfiliing
companies employ safeguards to minimize the likelihood of blowouts. These
include circulating a heavy fluid called "drilling mud" in the dfiii

hole to counteract the possible sudden flow of oil or gas, encasing the

Aupper part of the drill hole with steel pipe set in cement to minimize the

possibility of a blowoutraround the outside of the drill, and inétalling ’
blowout preventers--control valves capable of closing off the drill‘hoig‘f
in case P blowout does.begin.

In addition to thevpotential threat of a blowout, there are other'
ﬁoasible environmental damages associated with offshore drilling operétiéns;
Drill cuttings and drilling mud are usually disposed of in the ocean. 'Iﬁéi

proper disbosal of oil-contaminated and toxic materials (in violation of
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0CS orders) may damage biological 1lfe near the drilling platforms,
i : .
Other 1iquida. and solid materials may nlso be dumped overboard.

4.2.3. Development

Diséovéry of commercial quantities of o0il or gas calls for development
plans Qﬁich consider additional exploratory wells to determine the extent
and caﬁacity of the field; selection, construction, and assembly of the
proﬂucﬁion fécility; number of production wells; and transpo;tation of
the: 01l or gas to a processing plant. These development plans for 0OCS
and state leases are submitted to the responsible‘ Federal and state
authorities, respectively, for approval before development begins;

An -important choice,is,gﬁe facility for development drilling and pro-
duction., In contrast to ekploratory drilling; most offshore development

drilling and prodhétion facilities are fixed platfdrms.
Most offshore (production) platforms are comprised of a
multi-level deck section supported by a framework of "jacket"

of tubular steel members. Normally, the jacket is constructed

onshore, barged to the installation site and launched. Steel

plles are driven or drilled through the structure legs to hold

the platform inpposition., Finally, the deck section is installed

to complete installation. -

Such a platform may be used to drill 20 to 30 wells, After all wells
are drilled, the drilling rig is disassembled and ﬁroductioﬁ equﬁpmgnt is
installed on the platform.

An emerging alternative to fixed production platforms is the-subséa

producéion system, which involves placing the wellheads on the ocean floor

rather than on platforms. There are three types of subsea systems under

2"Status of Completion/Production Technology for the Gulf of Alaska
and the Atlantic Coast Petroleum Operatioms,” C.C. Taylor, (presented
at the Resources for the Future, Washington, D. C., 1973), p.3.

o)
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development: single subsea wells, incapsulatednsystems, and nonencapsu-
lated multi-well systems.

The single subsea well is drilled from a mobile rig aﬁd 1g then
completed on the ocean floor. 01l and gas are piped to a nearby fixed
platform or to a shore facility. For the second type, dry chambérs eﬁ-

close essentially dry land wellheads on the ocean floor. Workmen enter

.the I-atmosphere (nominally 14.7~pound—per-square-inch)'pressure-chamber

from a diving bell orrsubmarine. If I-atmosphere eﬁcapsulated systemél
éan be economically extended to 3000-feet depths, the cost of subsea
coﬁpletions will be relatively insensitive to water depth. The third
type involves a wet system of .several clustered subsea wells drilled
from a.vessel positioned over the sysfeﬁ. The' $roduction equipmgnt is
located Qithin_the system and is serviced'by a diving bell, which does
not require a profeséional diver, This system is’under debelopment'ﬁy
Exxomn, |

After the fixed platfqrm or subsea system is assembled, development
drilling, similar to exploratory drilling, commences. Generally, a num-

ber of wells are drilled from a single platform, Directional-driliing—-

a standard practice which directs the drill off a verticle line to feach

lateral sections of the oil or gas reservoir--makes the most economical

use of the expensive platforms. If commercial quantities of oll or gas

[4

are found, the well is completed, a term describing various steps in pre-

paring a well for production:

Completion can-include setting and cementing, .casing, per-
forating (cutting holes in the casing which will permit oil or
gas to flow from the formation into the well hole), fracturing
(applying pressure or using explosives to increase formation)

ermeability, acidizing (using gcid to enlarge openings in the
gormation ,yconsolidatgng sang ?to keep sandgfrog entgring the

well bore), setting tubing (conduit for routing the oil or gas
to the surface), and installing downhole safety devices (valves
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installed to prevent blowouts during production.3

Development drilling is generglly less hazardous than explorafory-.
drillihg because the characteristics of the geological formations are
beitef known. The potential threat of a blovout, however, remains. The
seberity of a development well blowout increases significantly if oil or
gas is being produced simultaneously from wells already completed.

If a dry well is drilled, it is plugged with cement and abandoned.
If a well is to be abandoned, either becéuse it is a dry well or all
the écbnomically recoverable resource has been extracted, thén all casing
and piling are severed to at least 15 feet below the ocean floor and are
rehbved. In the past, stubé of casing and piling extending ébove the
botgoﬁ have interferred with fishing and navigation. Current procedures
for OCS well abandonment aré'covered in 0CS Order No.3.4

'

4.2.4. Production

Once a well is completed and cohnected to production facilities,
production may begin. 1If oll, gas, and other materials are produ;ed,
they must be éeparated;- The oil is separated, metered, and pumped to
shore By pipeline, to:offshore storage tanks for eventual transfer5t§ a
tanker, or directly to a tanker. The gas is separated; if it contéins
water, it is dehydrated by contacting it with glycol; and then i£‘i§
pressurized, metered; and pumped to shore by pipeline. Where thére is no
gas pipeline or OCS gas productidn is not economical under prevafling

market conditions, the gas is pressurized and injected into the reservoir.

3Energy Under the Oceans, University of Oklahoma Technology Assessment
Group, (Normal, University of Oklahoma Press, 1973), pp.59-60,

) bNotice to Leasees and Operators of Oil, Gas, and Sulpher Leases in
tlie Outer Continental Shelf Gulf of Mexico, U. S. Geological Survey
(Washington: Department of the Interior, undated)» &t 3-2,

W
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‘When water is produced with the oil, separation is required. _Consigteht:'

with OCS Order ﬁo.B, separated water may be di?charged into the‘oce'an.5
The maximum gllowable oll content is 100 parts per million; the avet;ge g
allowable o1l content is 50 parts per million or less.

Because of possible explosions and fire, storms, and earthquakes,
many devices are installed to warn off impending or existing dangers and
to control or stop thelfiow of gas and oil if trouble is sensed. Some
of the safety devices with which fixed platform production fécilities
ére equipped are pressure, level, aﬁd combustable gag sensors; manual,
automatic, and pfessure relief valves; and fire protection and fighting
eqﬁipment. ‘Inbaddition;.each well is eqﬁipped’with a subsuffﬁce'safety‘,
valve which can shut thé well down in case of surface equipment failure.
Réquired_séfety and pollptiOn control eQdipment and procedures are dé— ’
scribed in OCS Oraer No.8.6

Although production 1s a continuous activity, it is sometimes necessary
t; qhut 69wn and feenter a well to 1mpfove or restore production. A Qariety

sefvicing, including further

€

‘ drilling to deepen the well. Because thé well may be active and}or open,

well control is the primary safety consideration, requiring the use of

blowout prevention équipment.

4.2.5. 011 and Gas Transportation and Stofagg

Crude oil and natural gas liquids may be transported to onshore pro-
cessing facilities by pipeline or by tanker or barge. All the natural

gas now produced in the Gulf of Mexico is transported to shore by pipeline.

5Ib:l.d., at 8-7 to 8-8.

61bid., at 8-3 to 8-11.
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Eecause'most of the OCS geological formations with oil and gas potential
lie within 200 miles of shore, pipelines will probably continue as the
preferred ‘0CS transportation mode, Tankers may well be used for trans-
porting o1l during the early phases of field development in areas.re-
‘mote from established producing fields, Production can begin earlier,
particularly far offshore, if tankers are loaded from offshore mbdrings
in or near the field.

fipelines fransport large volumes of o0il and natural gas. Opce rhe
pipeline route is selected and the volume‘to_be pumped is determined,
pipe size and strength are selected and line pressure calculated. Con-
. sidered during route selection are bottom and subsurface foundatibﬁsi
current, wave,,andrtidevconditions; and other uses--shipping, éommercial,
fishing, naval operations, etc.-—of the areartp be cressed.

In the past,'pipelinesAwere generally laid directly on the ocean
bottoﬁ. Burial of pipelines which lie iq iess than 200 feet of water is
fow required. Doing so minimizes the poteptial for damage from natural’
forces and frbm marine equipment such as anchors, |

Primary techniques for laying pipe in coastel waters are sectibn;by—
section or "stove pipe," reel barge, and pipe pulling, In the sfove
pipe method, short sections of pipe are welded together on a pipelaying
barge. While the barge moves slowly forward the completed pipeline is
released into the water and laid on the ocean floor. There are several
types of barges and several ways to lower the pipe.. The vessel ﬁay have
a barge or ship huli or it may be semi-submersible. The barge hull is
the ﬁost common, although it limits operations to relatively calm. seas-~

6- to l4-foot waves. Semi-submersible hulls are the most stable. " Behind

the barge, the welded pipe section is supported by a pontoon or 'stinger"

that reduces stress caused by the pipe's own weight.

o
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In thg reel-barge method; pipe is welded together onshore and is

wound onto a large reel on the pipelaying barge. The pipe 1s laid as

. 1: unwinds. For pipe diameters in the 4= to 10-inch range, reel barges

are often more economical than other types of barges., The technique 1s
limited to pipe diameters of 12 inches or less.
Pipe pulling uses:barges and tugs to pull sections of welded pipe

from an oﬁshqre launchway over the pipeline route., This method is

1imited to pipeline of relatively small diameter and short length.

Generally, it is used onlf for laying pipelines nearshore.

Pipelines in nearshore afeas‘are usually laid in dredged canals.
Generally, two methods are used iﬁ marshes and wetlands: the 'push"
technique and the floatation method. In the push technique, a relaiively
small cénal (up to 6 feet deep and 10 feet wide) is drgdged. Sectioﬁé;of

pipe are joined at the Beginning of the canal, anﬂ the pipe is siﬁplf shoved

along in the chanal. Then the ditch is usually backfilled. This method

requires relatively firm ground for the dredging equipment (usually a
dragline) but is generally less costly than floatation,

The floatation method requires a wider canal to provide access for the

pipelaying equipment. The canal is 40 to 50 feet wide and 6 to 8 feet

deep; it may have an additional trench in the bottom to provide a 10- to

12-foot clearance over the pipeline. Lay barges are often used in ﬁarshes
secause of the soft and unstable ground. ﬁredged‘material placed éléﬁg ﬁhe
éi&es of the canal forms-a low, flat levee. ‘In most cases, the flqat;tion
canal ié not backfilled Because the dredge spoil is usually vefy flﬁid”aﬁd
tends to disperse. Loss of spoil through diépersion reduces the matefial
available for complete backfilling. |
In the Gulf of Mexico, levees have generﬁliy been continuous, with
few or no.openings. Openiﬁgs are now required to minimize‘dia;rubahce to

dtainéke patterns. Plugging the canal ends, known as‘bulkheadﬂng,tis re-

H
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qqire§ to minimize erosion, intrusion of saline water, and damage from
navigation when the canal intersects a Qaterway.

Pipelaying in wetlands-caﬁ cause serious adverse physical and bilo-
logical impacts. Natural drainage and water current pattérné can be
disrupted. Erosion of soft and unconsdlidﬁted sediments in marshlands
can be markedly accelerated. Bioloéically productive land can be lost,
Disturbance of marshlands can change turbidity, salinity, acidity,
hxdpdgen Bulfide‘toxicitf, and biological oxygeh demand. '

As development proceeds farther frqm shore, it may bebome economical
ito atore the oil offshore temporarily while awaiting tankers., This is
especially important when severe weather conditions prohibit the mdoring
of tankers for extended periods of time. Three typ;s of offshore oil
sgorageASYStems are now being.used in various parts of the world;—
eiévated, floating, énd bottom standing. The size of an elevated étorage
fqéility is severely limited because it must be mounted on a platfﬁrm-far
enough above the water surfacerto avoid wave action during the most severe
storms. The structural capability of the platform, then, is the limiting
factor. In the Gulf of Mexico, maximum storage capacity on an individual

platform is 10,000 barrels.7

7Environmental Conservation, National Petroleum Council (Washington,
D. C.: National Petroleum Council, 1972), p.203, :

i
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CHAPTER 5
MEASURING NET BENEFITS OF OCS ACTIVITY TO LOUISIANA

5.1. Introduction

0CS activities have been divided into exploration, development,
production, and transportation of crude oil or natural gas. list
of producing.firms opetating inbthe louisiana 0CS and their representatives
on the Offsnore Operators Committee, is glven ln Appendix_A.‘ In order to |
generate the impacts of these activities on_lncome. employment. and’
government, some simple measures of the levels of thenrespective
activities must be established. Because these overall measurementsvwill
be utilized in many patts of the methodology, the measurements se}ected
must be meaningful, in the sense of accurately indexing the levele of

activity; accessible, in that data are easily obtainable; and useful, in

thét they fit into the impact model, We will use different measures of

activity in the cost benefit analyses which follow, These are:

(1) oCs wells drilled as a measure of exploration. and development
(excluding transportation) activity combined

(2) The numbeg of OCS platforms operating as a measure of production

activity.

>(3) The number of inch-miles of pipe laid either offshore or from offshore

to onshore congecting terminals as a measure of transportation develop-
ment activity.

The advantages and disadvantages of each of these measures are discmssed

oelow.

 lsourcE: usGs, Outer Continental Shelf Statistics, U. S. Department
of Interior) Minerals Yearbook, and American Petroleum Institute.

2Platforms operating = Number of 0OCS wells producing é-average number
of wells per platform. SOURCE: USGS, Outer Continental Shelf Statistics.

3SOURCE:  USGS, New Orleans District Office.
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There is a choice in measuring production activity. One can use
either actual output or_actual inputs as measures, Actual output consists
of barreis of crude oil and cubic teet of natural gas., A}barrel per cubic
foot equivalence measureJeOuld reduce both outputs to a common dimension, &
but thereiare two difficulties with such a combined measure. ’First, a
barreliof crude o1l will'nOttnecessarily be as costly to extract as the
baxreléequivalent quantitp of gas. A change in the mix of oil and gas pro-
duced which left totel‘barrel—equivalents constant would not accurately
refleetvaetual cost differences. Second, and more import;nt, some wells
produce aljoint product of oil and gas with commonv--costs.4 For this reason,
_it:seems more appropriate to measure production activity by the nutber 6f
actual wells or platforms producing at some point in the test'year;or an
averaée overvthe vear. A difficulty with this measure is that inputs‘per
we}l may Vary with the output rate of the well but since a number of wells
can be operated from a single platform, costs may vary more directly with
platforms operating than with wells operating The number of platforms
»operating is indirectly obtainable, Since data on wells producing exist and
one can use an average number of wells per platform. .

Pipelines may be laid to connect new wells with existing pipelines on
the OCS or may be laid to comnect these wells with on-shore facilhties
Both types of pipelines must be considered as_ transport activity."Since
pipelineicosts Qary with the length and diameter on the installed pipe,
inch—miles installed in the test year is a reasonable measure of this activity.

Firms directly engaged in the above 0CS operations require labor,

materials, equipment, supplies, and services produced on-shore in Louisiana.

4ln 1972. 24% of all U.S. natural gas was obtained from oil wells.
Hoyever, only 177 of Louisiana offshore natural gas was similarly obtained.
(1972 Census of Mineral Industries, 0i1 and Gas Field Operations, p.17);
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The expenditures for these inputs are referred to as the direct demand-
induced expenditures, For any given year of OCS activity, expenditures

| on these Louisiana produced iﬁputs constitufe avporeion of the final

demand. The production of these OCS inputs will, in turn, require‘Louisiena_
preduced inputs. The expenditures on these 1at£er inputs are referred to |

as indirect demand-induced Expenditures.'.

lIn addition to placing direet demands upon.on-shere Louisiana industry,
0CS production of crude oil and natural gas may initiate an expansion in
the output of Louisiana petro;eumvrefineries, chemical piants, and gas
processing piants. The location of these activities depen&s on the
location of inputs and product markets. Since petrochemical piantsluée
refinery and gas processing outputs as inputs it is likely'they will Se
loceted.near each other. Refineries and gas processing plants locate ﬁeer ‘
‘their raw materials sources or Qhere these raw materials can be obtaieeda‘
with low tramsport coste. ‘The locational adventages to refineries of.
portsband crude oil supply areas are clear from a casual scanning of
U.S. refinery locations.s The expenditure on Louisiana produced inﬁﬁis

which are required to satisfy these expanded downstream . fabrication activities

are referred to as direct supply-induced expenditures since they are.é result
of the increased supply of OCS oil and gas, |

The direct and indirect, demand— supp1y~induced expenditures in
Lpuisiana resuit in increased earnings of fectors of_production used fe
produce the required output. The incfeases‘in factor earnings are one
component of the net benefit of 0CS activity. These increases depeedtoﬁ
the magnitude of 0OCS direct and indirecf expenditures as well as on the.'
earnings ofvfactors prior to their use in activities resulting from OCS

activity. For example, even though a Louisiana person may earn $100 in

5
1971,

See the 1971 Crude 0il Pipeline Atlas, O0il and Gas Journal, October 11,



an 0CS ielgped activity, if that person would earn $60 in Lo;isiaha m.
withou€ the 0CS activity, the increase in earnings, $40, 1s tﬁe net
bengfig of the OCS activity.

This chapter is organized as follows. First, the measuremént of

direct OCS demand-induced expenditures in Louisiana are discussed. . These

El

expenditures are divided between labor and non-labor expenditures.

Second, the direct OCS supply-induced expenditure impacts on Louisiana are
diq;usped. Third the indirect expenditure impacts are explained in the
context of uging.a Louisiana input-output model. Finally, the measurement

" of net increases in factor éarnings'resulting from OCS activity is'discussed.

It cannot be overemphasized that this net increase is the relevant measure

of the benefit of OCS activity to Louisiana.

5.2. Direct Demand-Induced Eﬁfecgs'

The direct-expenditures resulting from OCS activity refer to those
expenditutes immediately resulting for exploration, development, production,
A and transportaﬁion in OCS territory; These expenditures can be di;ided into
three mutually exclusive categories: llabor expenditure, capital e;penditure,
and supply expenditure.6 Lébor expenditurebconsists of payroll plﬂs.éupple—
mentary cbsts.of both'on-site labor as well as the share of adminiéfrgt;ve
penggnnel costs attributable to OCS activities. Capital expendifufes con—
sist o{ new structures and additions to struéture, machinery, - and equipment
needed to perform the 0OCS activities, Supply expenditures.consist of all
ﬁon-capital and non-labor costs for purchased materials. A firm's '"capital-

ized exbense" is not necessarily a capital expenditure by this definition.7

This breakdown of expenditures by inputs 1s necessary to estimate the
expenditute impact in Louisiana, as will be evident in the next two sections.

7This is particularly important in the oil industry where exploration :
and development expenses may be capitalized,
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It would be ideal to have the expenditures of all firms engaged 1n('
0CS activities off the Louisiana coast classified by exploration and 
development, production, and transport expenditures. This could be obtainea
by a sample survey of méjor firms engaged in Louisiana 0OCS activities.
However, due to proprietary resistance, it may bé neceSsaty to reveft to
published data. Minimal data on &irect 0CS expenditures are available |
and will be discussed next.

‘In the two most recent Census of Mineral Industries (1967 and 1972)

establishments were‘asked to report theirvoffshorebcostS‘by state of
establishment. Unfortunately, because of the way-questioné'wbre asked, a’
firm located in Texas whose offshore activities are édjacent to Lou{siana
would not be considered to be operating in the Louisiana_offshore aréa.
Also, OCS offshore operations are not di§tinguished from non-~0CS offsﬁoré

operations. All costs are broken down by labor, capital, and supply costs

‘énd by Standard Industrial Classification (SIC) codes.

Firms directly engaged in Ocsbéctivities fall primarily into fiQé SIC
codes: 01l and Gas Operators (1311), 0il and Gas Drillers (1381), O1l and
Gas Exploration Services (1382), Crude 0il Pipelines (4612, anvaatufal :
Gas Transmission (4922). A firm whose»priﬁary activity places it in one
of.these classifications can be engaged in the sécondary activitiéé of
another industry. Also, avfirm can:cdntracﬁ ogt some of its activities;
perhaps to a firm in anﬁther SIC industry. Costs of contract work‘were 
consiﬂere& supply costs in the Census report. ‘

In order to obtain an approximate breakdown of expenditures by‘type of
activity and type ﬁf input, several simplifying assumptions must be made.
First, it is assumed that exploration and developmeﬁt.are undertaken dﬁly
by firms classified as 0il and Gas Operators, 0il and Gas'Drillersiwand |

011 and Gas Exploration Services. Second, it is assumed that production is
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undertaken oniy be firmé cléssified as 01l and Gas Operators. Third,:it
1s assumed that the Census data accurately reflect OCS expenses.

The Census has total OCS man-hours divided between exploration and
devilopment, on the one hand, and operations and maintenance on the other.
It will be assumed chat'the only direct labor required for production is .
operations and maintenance labor, The Census also provides data onbpbtal
payroll to 0cs workers and total wages to non-salaried 0CS workers..'The
différence between these two earnings totals represents the administrétive
overhead and salaried costs allocable to OCS production., The form of the
0CS labor cost estimation model and the actual 1972 estimate are shown in
Tablé 5-1. The subscripts represent the years in which the variabies are
to bg measured. The ratios with 1972 subscripts should be held constant
in future years when ;his methodology 1slapp11ed. Total wages per man-
hour and administrative labor cost per producing well will be incteased
above their respective 1972 ratios by an earnings index. The measures
of_wells drilled and producing should be taken annually.

An alternative éechnique for estimating the direct OCS labor expéndi-
tures is provided by data collected from the Bureau of Land Managemént.
Table 5-2 shows empldyees,tequired per unit of respective activity‘aipng
with average monthly wages per employee for 1974, Labor usage raﬁés for
develbpment:and exploratory wells are in a per rig basis, ratherhthan a
per well basis. If the drilling time is known, total wells drillédbcan be.
converted to exploratory and developqent rig-years. Knowing the number of
wells producing per platform allows the transformation of producing:weils
to production platforms for calculating production manpower requirements.
Natu}al gas qutput can be converted to bar;els of 011 equivalents in order

to calculate onshore operating base, office, and pipeline terminal manpower

needs. The ratios for onshore base, office, terminal, and gas plénts may not

L)
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remain constant for all levels of operation due to economics of scéie.
In fact, for a 1,000,000 mcfd gas plant, 34 employees #re required, with
75 acréa, and an onshore capital inyestment of $68.2 million.8

The capital expenditurés of OCS activities consist 6f new strucfures,
additions to existing capacity, new machinery and equipment.g- As noted
above, it will be assumed that all capital exﬁenditurés, with the excepiion
of pipeline expenditures, are allocable to eiploration,and development acti-

vities. Table 5-3 shows the 0CS capital expenﬂiture model and an actual

1972 estimate. While the construction cost per well drilled and the

‘machinery cost per well drilled are estimated from the 1972 Census, the

ratios in future time t between publication dates of the mineral census

can be found by applying a construction cost index and capital equipmgnt

cost index to the respective ratios. The same is true for pipeline costs.

Since OCS capital expenditures can be made by operatérs; drillers,'and

veiploration firms, the construction and equipment costs of all threé sIC

industry codes must be included (SIC 1311, 1381, and 1382),
It is not possible to estimate supply expenditures from the Census

data. However, a study by firms directly engaged in OCS activities hhs

~ found that OCS allocated non-labor operating and maintenance costs of pro-

aLettet’fﬁﬁh“Offshbfe Operators Committee to J, M, Meier, BLM,.Néw_Orleéns.

9While depreciation is an actual cost of using capital, 1t is difficult
to measure and it 1s assumed, in this study, that maintenance costs include
the depreciation costs due to wear and tear on machinery and plant. The cost
of purchased used machinery and equipment igpnot a cﬂpital cost to sockéity, as
a whole, Even though it may be a cost to a region if purchased from another
region, it is not included in the above estimates. \
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ducing and pipeline companies in 1971 were $362.3 million.10 Assumin&lall

operating and maintenance expenses are allocable to production opefations,
and since there were 3429 Louisiena 0CS wells producing in 1971, ooetating
and maintenance costs ' would be $0.106 million per producing well.
Firms engaged in OCS actiyitiea purchase the above non-labor inputs
from both‘Louisiana end non-Louisiana firms. The share of these non-labor
expenditures which represent purchases from Louisiana firms con be obtained

in two ways. First, major OCS firms can be surveyed, in more or less detail,

and asked what share of their annual non-~labor expenditures represent

Louisiana purchases. In order to be compatable with the input-output
technique, which will be used later, these expenditures shotld pe btoken’
down by the 85 industries of the U.S. Input-Output Model.11 However; it

is doubtful that data of sufficient detail would be available fronififus.

The alternative approach is to simply take industry's casual eetimates.

In a study by Mid-Continent 01l and Caé, it was estimated'that 60% of‘ali
capital costs and 80% of all supply costs were incurred in Lonisianailg
Using this approach, Table 5-4 shows the estimating model and actual 1972

estimates of the non-labor direct OCS purchases in Louisiana.

1OOperating and maintenance costs in 1971 for each ‘process were
calculated to be:

Producing companies $356.,0 million
0il and Gas Pipeline Companies Offshore Louisiana 6.3
011 and Gas Pipeline Companies Onshore to Export OCS Gas :

and 0il from Louilsiana 5.8 ..
Natural Gas Processing Plants ’ 8.0

Only the first two cost categories are included in the above figure. '"Study:
The Economic Impact of the Louisiana Offshore 011l Industry on the State of
Louisiana,” by Committee of the Mid-Continent 0il and Gas Aasociation,
unpublished and undated.

11The Louisiana I-0 model, although not completed follows almost
identically the naticnal I-O format

12It is not certain whether the capital costs referred to here were
purchases of capital in Louisiana or capital investment situated in Louisiana.
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’ | TABLE 5-4. . -
0CS NON-LABOR DIRECT PURCHASES IN LOUISIANA

&

A. Model '
(0CS Capital Cost) % (Percent of Capital Purchased in Louisiana)
' t 100 T
(0CS Supply Cost)t x (Percent of Supplieslggrchqggd in Louisiané)i

B. 1972 Estimate

($288.8 m11.)® x (.60)- = $173.3 million.
($362.3'm11.)® x (.80) = $289.8 milldon.

85ee Table 5-3.

L4

Pgee p. 79,
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‘Once the value of Louisiana purchases has been deterﬁined, it mﬁst be
broken down by industry aoﬁrce for useiin tﬁe input-output model.  In the -§?‘ -
absence of survey information, the only techniquevfor doing this is te'
assume tﬁat the input structure of OCS activities is the same as that of

the "Crude Petroleum and Natural Gas" sector of the Louisiana input-output

: mode1.13v Capital expenditures have been divided between construction and

equipment expenditures. Since there is no construction row in the input~

- output model, comstruction expenditures must be allocated acfoss the construe-~ .

tion sector columm. T£e only construction expenditures which are relevant to
the 1n§ut-output model are the costs of intermediate inputs. In 1967, qp:
the national level, these fepresented 60* of»new construction value;la
Therefore, 60% of new construction costs incurred in Louisiana can be allo~
cated across the 83 sectors of the Louisiana input-output model. ﬁewb
machinery and eﬁuipment expenditefes incurred in Louisiana can be al;OEé;ed
acrosgs sectors 43-64 of the Interindustry Transaction Table for.the‘eredeﬂ
petroleum and neturel_éié column, as shown in Table 5f5.

Without explicit survey information, supply expén@itures are mofeldiffi—

~cult to allocate acréss industries. As a rough approximation, suppiy ex;endi-

tures can be allocated'across the remaining oil and gas‘input sectors,‘exelud-
ing sectors 37-64, as dictated by the Louisiana input~output model.' ?his

technique 1is shown in Table 5-5,

5.3.__Direct Sdpply—lnduced Effects

0CS production has two types of direct effects on Louisiana: (1) it

requires 1nputs from Louisiana residents and firms, and (2) it may generate

13If the input structures of @il and gas are known separately in the“

Louisiana model, a more detailed breakdown by industry source is possible. The
U.S. input structure is not used since it would misrepresent the inputs by
industry source purchased in Louisiana.

4" I
The Input~Output. Sty of- the U,s Economy ! “£¥e¥ 2,_§2££222
Buginess, Febtuary,pl97§ 5 3§e !
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the expansion of downstream fabrication eapacity and 6Utput which; in
turn, requires Louisiane beaed inputs, Techniques for measuring the first
effects have been described above In 5.2. This section describes teehni;
ques for measuring the second, or direct'supply-induced effects.

If OCS activities in Louigiana were to cease, domestically prodecedb

0il could be replaced by foreign oil. Louilsiana refineries, being input-

oriented, would probably maintain operating capacity in Louisiana since
Louisiana also offers traditional port facilities aﬁd is anticipating the
construction of a deep draft termiﬁal off its coast.. Hewever, there may

be a tendency for the chemical industry to reduce its capacity in Louisiaea
and expand capaciiy closer to major market areas as natural gas availability
diminishes. Also, natural gas processing capacity would be diminished.

It is reasonable to assume that some chemical and natural gas processing
capacity exists in Louisiana solely as a reeelt of OCS production. Of course,
tﬁe problem is to determine how much cepacity is due to OCé productieﬁ. It
is reasonable to assume that refinery capacity would not change when Ehe

level of OCS production changes since OCS crude o1l will simply'be dis- )

.placed by foreign crude imported through Louisiana ports and the. porposed

deep—draft terminal.

One technique for estimating the chemical and gas processing capacity

attributable to 0CS production is to apply the Harris quel.l6 Hoﬁever,.

this may be very expensive and other techniques may have to be uSea.

In order to measure the direct-supply indeced effects, one must cei—
culate the effects which 0CS o1l and gas production has on the locatioh.of':
petro-chemical.companies in Louisiana. One cannot estimate these effecﬁs‘
by simply referring to the historical relation between OCS.productioh'end

refinery, chemical, and gas processing capacity in the State of Louisiana.

16C. C. Harris, op. cit.
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Sipce non=0CS sources of oil and gas exist in Louisiana, it is difficﬁlt
to estimate how much of thisvoutput 1s due to OCS production. More impor-
tahtlyarif OCS production did not exist off the coast of Louisiana;‘firms
could qtill obtain oil and gas inputs frgm foreign sources through Louisiana
ports, and from Texas on-shore and off-shore production, |

Location theory suggests that the location of an economic‘activity
depends primarily on the interaction of three facﬁors:

(1) the location of inputs,

(2) the location of output markets,

- (3) the cost of transporting inputs to the fabrication facility relative
to the cost of transporting outputs to the market.

Industrieé can Be characterized as input-oriented or output-oriented de-

peﬁding‘on their téndencies to locate near input sources or markets.

The three downstream processes which interest us are natural gas prb—
cessing, crude petroleum refining, and hydrocarbon-based chemicai production.
Each of these can be more or less characterized as input- or outpu£4or1ented
industries. Bbth natural gas processing and petroleum refiﬁing would pro-
babily be more input-oriented than chemical production, This:is beéauée
the cost of transporting outputs:relative to inputs is probably less for
processing atld refining than for chemical production. This can be.égowﬁ
statistically.

Industriallchemical'prdduction requires p;imarily inputs of prbcéségd
natural gas and refined crude petroleum and, of course, petroleum refining
requires inputs of crude petroleum. Using data by state for 1972, the simple
" correlation coefficient bétween value-added by industrial chemicalsfand valué—
added by petroleum refining was .77, The correlation between value-added
by indusfrial cﬁeﬁi¢als and natﬁral gas production was .66. Howé&ér,'the
‘&orrelation between value—addgd in pétroleum refining and crudé oii‘production

was .87. This is evidence of less locational inputfdependeﬁcé by chemicals

v
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.~ plants than refineries. Futthermore, while the correlation between

value-added by industrial chemicala~and'totai value-added in manufaéturing
(a measure of general economic activity) was .45, the correlation békwaén
‘value-added by petroleum refining and total value-added in manufactufing;
activity was only .34, This shoﬁé relatively greater output orientﬁtioh

for chemical plants than for refineries, which suggests that chemical

- plants would be more likely to reduce capacity in Louisiana as the supply

of o1l and gas from the OCS diminishes if foreign inputs were unobtainable,

_'Another technique would be to ask industry how much gas processing capacity

énd chemical éapacity is solely attributable to OCS gas production but only
very crude approximations will be obtained. We discussed this problem with
a few industry officials but didn't receive, nor did we expect, an& défini-

tive answer. We feel reasonably confident ;hat refinery capacity located

" in Louisiana is largely unaffected by’OCS production, but further stﬁdy of

the chemical and especially the gas processing industries is necésséryw
The Louisiana input-output table yields the reQuired inputs pef-dbllar
of output for both refineries and chemical plants,‘but»not for gas plants.15

These coefficients, when multiﬁlied by the expected increments in odtbut}.

yleld estimates of the net increases in output from the various indusfriea

~necessary to supply the iIncreased gas pfocessing and chemical activiﬁy. Thgse es-

;imated amounts must be added to the Louisiana input requirements neéesséfy to
satisfy OCS activities in order to obtain the final demand vector whicb must

be produced by Louisiana firms.

5.4. Indirect Effects

The mechanics of the input model were explained in Chapter 3. The

136ag plants are inciuded in the "Crude Petroleum and Natural Gas"
sector of the input-output table. ' :
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difeét effects of OCS activity were déscribed iﬁ the previous sections.
This a;ction describes hoﬁ the direct non-labor effects are introduced
into tpe 1nput—outpu£ model in order to generate the indirect effects of
0CS activities.

The direct effects of OCS activity on Louisiana consisted of the'pur—
 chases of inputs from Louisiana firms for OCS activities and for the in-
creased oﬁtputé of gas processing plants, crude petroleum refineries, and
chemical plants resulting from OCS production. Section 5,2, showé& how
the value of these purchases could be distributed across Loulsiana sectors
of the input-butput model. These values represent the value of net output

. which must be produced in Louisiana by each sector as a result of 0CS acti-

vities. In Chapter 3, they are the components of the Y vector in equation 5.

The value of the gross outputs which must be produced in Louisiaﬂa by each
sector in order to end ﬁp with these net values are given by the components
of the X vector in equation 5 in Chapter 3. Given the number offman—years

pér dollar of output by sector and occupatlon o in equation 6, one can

1]
calculate total man-years necessary in each- sector to produce'thié.gross
odtput.

It is necessary to point out that the Louisiana input-output médel;
as it currently exists, will not show all of the indirect effects“bftﬁhe
0¢s aé;ivities. It will be recalled that new construction directiy for
OCS activities or for downstream fabrication’plants resulting from QCS
production was included in the net output vector; Y. However,”1; thé
current Louisiana input-output model, there is no coefficient reﬁfebénting

new construction inputs required per. dollar of output of a sector.l6 This

is simply the implication of static input—outputfmodels that existing struc-

17. ‘ -
v7In input-output parlance, the new construction row of the direct
requirements matrix is zero.

D}
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tures are sufficient to handle additional}aﬁtivity. Furthermore, the
interindustry transactions that are glloﬁable for inclusion in the inﬁut-
output model are only purchases on current account. The purchases necessary
for plant expansion are not included in the input-output model. 1In otﬁgr .
words, the Louisiana input-output model assuﬁes the existence of excess’
capacity. This assumption will bias downward the estimation of the in&irect
effects of the OCS activity. This bias can only be corrected only by making
independent estimates of‘secondary construction effects and aﬂnualiiiﬁg'-

thesé estimates over a period of time, say 30 years,

5.5. Estimating Personal Income Increases Resulting From OCS Activity

The net benefit mbdei introduced in Chépter 3 stated that tﬁe net
benefits of OCS activity to Louisi@na regidents had three sourcesi
(1) Increased earnings of factors of production owned by Louisiana résidents.
(2) Cost savings to Louisiana residents. -

(3) Net increases’in the benefits of pﬁblic goods and services.

It was noted that the net benefits to individuals who became residents
to Louisiana because of the job vacanciles created directly and 1nd1rectly

by OCS activity should not be counted as net benefits to Loulslana resi-

"dents. This section discusses'the techniques for estimating the in¢feased

incomes obfained bf Louisiana residents as é result of 0csS activity.

0CS activities wiil cause resources to be transferred from previéus
uses. Some of the’factprs transferred as a result of OCS activity m;j‘§§t
be factors owned by residents of Louisiapa'prior to the activity. In order
to estimate earnings increases of factors owned by Louisiana residenfs,
it is necessary to do two things:

3

(1) Determine how many of the factors owned by Louisiana residents were
transferred, both directly and indirectly, as a result of OCS actiyity.
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(2) Determine the earnings of these factors with and without the OCS
activity.

The earnings of the factors without the activity will depend on their

&

employment status without OCS activity.

The increased incomes of Loulsiana residents are due to these residents’

"

' ownership of factors of production whose earnings increase as a result of
0CS activity. In a world where factor markets are perfectly competitive,'
there would be no unemployment of factors and the earnings increasges ob-
tgined from shifting factors between uses would be very small. 17 However,
such a world 1s a theoretical abstraction, as evidenced by unemployment
and underemployment of factors. In actuality, fhctors of production'which
are ttansferred as a result of OCS activity will have been unemployed,
undetemployed, or fully employed in Louisiana or elsewhere. |

Since OCS activity already exists in Louisiana, the earnings of a
fector in its absence is a hypothetical question; yet it must be‘aekeé in
order to determine the net benefits of OCS activity. Of course, what:a
factor is capable of earning depende on its detailed characteristioe.'
Techniques for estimating the alternative earnings of labor, capital and

land in the absence of 0CS activity are discussed below,

5,5.1. Estimating Increases in Loulsiana Labor Income

The total direct and indirect employment impact on Louisiana &111 come

from the,following sources:

5

1) Off-shore employment in 0OCS activity (exploration, development, produc-
tion, and transportation).

)

17However, since wage differentials would be exactly compensating in
sych a world, earnings increases (or decreases) could be obtained by labor

when shifting jobs but total '"psychic" benefits would be changed very
little. ) ' -
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(2) On-shore employment for OCS purposes in firms which are engaged .
directly in the 0CS activities.

(3) On-shore employment in expanded gas processing, and dhemical production
and construction employment for capacity expansion. :

(4) On-shore employment which is indirectly required to provide the equipment
supplies, and services for the OCS and downstream fabrication activities.

The OCS activities directly and indirectly generate job vacancies which'will

‘be filled either by Louisiana or non-Louisiana residents. Soﬁe non-Louisiana

residents may take up residence in Louisiana, placing an added burdéﬁ'on

fpublicbservices. Some Louisiana residents may have been previously employed,

so movement to the new OCS job creates a job vacancy which may be filled by -

a Louisiana or non-Louisiana resident. The increase in personal income to

~ Louisiana residents as a result of OCS activities depends on' how many of

these vacancies are filled by Louisiana residents and whether these‘resifl
dents were previously unemployed. The added burden which OCS activ@ﬁiés o
place on public services also dependé, in part, on hqwlmany vacancles

are filled by non-Louisiana residents. vfor these two reasons, iﬁ-iéx
crucial to accurately estimate the emplo&ment impacts on Louisiana;‘ This

section discusses the procedure for estimating the direct and indirect

employment impacts of OCS activities,

The total test year direct OCS employment caﬁ be approximated from
information presented in Tables 5-2 and 5-6. ‘The total employment in the
test year can be divided into four subgroups:

(1) Those who were Louisiana residents prior to OCS activities in the test
year and remained Louisiana residents. .

(2) Those who were Louisiana residents prior to the test year but migrated
elsewhere during the test year.

(3) Those who were non-Louisiana residents prior to the test year but
who migrated to Louisiana in the test year.

(4) Those who remained non-Louisiana residents.
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It 1s the personal income increase of the firat group which 1is of interest
in this study. The second group will undoubtedly be small, The third
group impoges an additional public service burden on Louisiana government.18

The fourth group is irrelevant éo this study.

Unless a survey is taken of actual OCS employees, it is impossible to

- geparate the first, seéond, and third subgroups from easily accessibie

data. For example, a survey is currently being administered by the Mid-
Continent 01l and Gas Association wherein member firms are asked what

percent of their manpower engaged in 0CS activitiés has Louisiana resident

. gtatus. This gives no information on the composition of these three sub-

groups. It will 5e an ovérestimate of the first subgroup since some éf‘
the workers will have establiéhed Louisiana residency aftgr'filling tﬁé'
0CS vacancy. It obviously provides no information on the second subégégﬁ;
"; An indirect way of separating these three subgroups is to take the in-

dustry éstimate of the percent of its OCS labor force which has Louisiana

~ resident status and assume that the percent of Lduiaiana residents employed

in the activities who were non-residents prior to the test year activities

‘18 equal to the gross iIn-migration rate for the state.19 ‘This will probably

18Another group, not described in the above taxohomy,'will imposefaddi-

" tional public service burdens on government. These are Louisiana residents

who change communities as a result of OCS activity.

19In theory, the higher the Louisiana employment rate for a particular
occupation, the greater the percentage of vacancies which will be fillgd‘by
Louisiana residents. This relationship may resemble the following graph:

“100
Percent
From
Louisiana
Percent
Louisiana
2 4 6 Unemployment

This suggests that the gross in-migration rate which should be used dépeﬁds
on the Louisiana unemployment rate,

N
th
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lead to an underestiﬁate of the number of non-~Louisiana residents employed
in OCS actiﬁities gince OCS jobs are notably high paying and may attrect
highly mobile labor force. Considering this biae and the fact thae.labor
Qﬁy net immediately respond to job vacancies, it is not too unreasonable
to use the 1965-70 U, S, Census of Population migration rates, Table 5-7
illustrates this estimation technique.

An alternative is to use the BLM data in Table 5-2. These dafa show
the number of employees hired locally and the number of employees meintaining
Alchl'residence. These data were developed for future Mid-Atlantid OCS
dé%elopmeﬁts but they can be applied to Louisiana OCS activity. These
locally hired employees can be presumed to place no additional demands on
public services. The difference between employees maintaining locéi'resi~
dehce and employees hired locally consist of both non-Louisiana and Louisiana
resideets. In order to eetimate the share of these workers who are simply
mobile within Loulsiana, the Census migretion rate can be applied'fo thié
difference. Both groups place additional demands on local public services.

The net 1ncrease in employment created indirectly by OCS activity can
be estimated using the Louisiana input-output model and the appropriate
man—hours per dollar output coefficients.

The employed Louisiana residents who shift jobs as a result of ocs
activities may leave vacancies in their wake.20 These vacancies ere; in”
turn, filled by the Louisiana unemployed and employed, or by non-Louisiana

-residents. This process répeats itself and also works in reverse. Those
workers who obtain jobs when 0CS activities cease may displace an ehﬁloyed
individual. The displaced worker may leave Louisiana or become unemployed

or ‘employed in Louisiana.

26 ' '

0OCS activities may shift demands for labor so that workers leaving
one job.do not leave vacancies. For example, OCS activity may interfere
with commercial fishing so that fishermen become offshore workers.

1
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If " % percent of all vacancies in Louisiana are filled by Louisiana
residegts, of whom u percent were previously unemployed, and E 1is the
net,difect plus indirect increase in jobs as a result of 0CS éctivity, it
can bershown that E x i:%%ia previously unemployed Louisiana residents *
you;d shen have jobs.21 When-all vacancies are filled by Loulsiana resi-
demgé,;l=l, and.this‘value is E. When all vacancies are filled by the
‘uhempléyed (u=1), this value ié LE. This derivation is essential to
gs:imaéing the egrﬂings increases of Louisiana workers due to thebbcs
;gciviéy. Table 5—8‘sh6ws how these created vacancies are filled.

The ini;ial job vacancies which create the'displacemént.éffects are
in OCS aptivities}(El), déwnstream petroleum and gas processing (Ej); and
in ind;stries which supply'fhese activities with inputs (E3). Therefore:

E = E1 + E2 + E3 .

Let the average annual earnings for each of these types of jobs be wl,

and W3; let the average Louisiana annual earnings be W; and let average

WZ’
unemployment benefits in Louisiana be V. A minimum estimate of the income
increases of Louisiana residents as a result of OCS activities would be

the sum of:

2lThe proof is as follows. Suppose a net increase of E jobs is

created directly and indirectly by OCS activity. Assume & percent of.

thegse jobs are filled by Louisiana residents, of whom u percent were
previously unemployed. Therefore, RuE individuals would have been Louisiana
unemployed workers and 2£(1-u)E would have been Louisiana employed workers.
These Louisiana employed workers would have left Louisiana jobs, thus,

leaving £(1-u)E vacancies, of which 2u(2(1-u)E would be filled by Louisiana
unemployed workers and R(1-u) 2(1-u)E by Louisiaga employed workers. Similarly
in the second round, 2(1-u) R(1~-u)E = R2uE £(1-u)” of the vacated jobs would

be filled by Louisiana unemployed. The net increase in E jobs allows
RuE + QuE £(1-u) + E. RuE 2(1-w)? + ... E 2(1-w)" = B T—_yl,'lz_l':?)_ p
viously unemployed workers to be employed. Therefore, out of the E .total

i

re—

jobs created by OCS activities, T:%%I:GTV percent are filled'byApreviously

unemployed Louisiana residents.
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TABLE- 5-8

SOURCE OF LABOR FOR FILLING JOB VACANCIES CREATED BY NET

Direct + Indirect
Displacement 1
Displacement 2

E=

L

us=

ADDITION OF E JOBS TO LOUISIANA ECONOMY

From Loulsiana From Louisiana " Non-Loulsiana
Unemployed Employed Residents

. wE  (1-u)4E (1-2)E .
uE{(l—u)lE} (1-u)2{(1-u)RE} (1-2){1-u)LE}
u2E{ (1-u)2}2 (1-w)E((1-we}? Q- {1-w2’E
ulE{ (1-u) 2}" (1-u) LE{1-u) 2}" -0 { (1-u) 2} E

Net increase in jobs directly and indirectly créated by OCS
activity. }

= percent of vacancies filled by Louisiana residents. '

percent of vacancies filled by unemployed workers.
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() Income increases of laborers employed directly or indirectly as a
result of OCS activities who were Louisiana unemployed residents.
prior to the activity. Table 5-8 shows that there are ulE in‘this
category; hence, their income increase 1is:

3
: ut. I E, (W, -V)
. ‘ v - =1 14
(2) Increases in income of laborers embloyed directly or indirectly who’

. were Louisiana employed regidents prior to the activity, Table 5-8
shows there were ‘(1-u)£E in this category; hence, their income increase 1iga:

. 3
(1-u)% i Ei(w1 - W .

i=1

:(3) Income increases of laborers who became employed due to the ttansfer
of Louisiana employed residents to the new direct and indirect jobs

;resulting from OCS activities. Table 5-8 shows there are ul{(l-u)l}zE
in this category; hence, their income increase is: ;

~u2{4(1-u)2}2 EW-V) .

The sum of these values is clearly an underestimate of earnings.increases
becausé it excludeé‘éhe earnings of uneﬁployed labor beyond the fiist dis~-
pladement.zzz Since workers who were previously unemployed no 1oﬁgér re-
ceive unemployment benefits, stdte and local taxes can be redpcedi These
reductions result in ‘Increases in after tax incomes by the value of the

unemployment‘fenefits. fAssuminé V = 0 in the above ;alcﬂlations yieldé an

estimate of earnings Increases plus tax savings resulting from OCS acti&ity.

5.5.2.. Estimating Increases in Louisiana Capital Income

The existence of OCS activities provides Louisiana residents with in-
creases in capital earnings. The capital whose earnings are affected con-
sists of capital in enterprises of multiple ownership énd in propr&etorships

run by siﬁgle owners. In the latter case, OCS activities may result in in-

creases 'in capital earnings as well as proprietors' salaries. In any given

22The latter earnings could be incluﬂgd._ For the second round of displace-
‘ments, they would equal uf{(l-u)L}”™ E(W - V). However, i{f u=.1 .and
¢=.7, this would only be .024 W x E.

Y

"
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time period, some caplital would find alternative uses qhile_aome<wdu}d>bé
unemployed in the absence of OCS activities. 1In the long run, alihcapital
would find_an alternative use, Let r be the rate of return on capital in
the presence of OCS activity, T the rate obtainéblé in the absence of 0CS
activity when capital is tramsferable to other uses, and u the depreciation
rate on capital due to wear and tear in use. The increased earnings per
unit of capital for transferable capital would be equal to (r-r) while that
of nontransferable capital would be (r-u) since leaving this capital idle
saves on capital costs by u.

The task of estimating the increased earnings of capital owned(by
Louisiana residents is complicated by the lack of good published aéta onﬁ
(1) Capital owned by Louiéiana residents. .
k2) Rates’of return on capital invested 1n OCS related activities.

K3) Ratés of capital depreciation due to wear and tear in use.

(4) Transferability of the various forms of capital.

However, geveral strong assumptions will allow an estimation of increased
capital earnings.

First, if proprietorships can be distinguished from multi-owner com-
panies, it méy not be too unreasonable to assume that Louisiana residents.
6wn such a small share of multi—qwned.companies that increased capitqi
earnings of such companies going'tﬁ Louisiana residents are 1nsigﬁif1cgnt,23
Second, the value-added created by an industry ends up as factor paymeﬁts
and indirect business ta#es. Suppose we assume the value-added per dollar
of output going to capital is fhe same for each Louisiana inddstry as_it is
for the respéctive industries at the national level, Third, suppose excesé

capacity rates in each Louisiana industry are the same as the respective

23According to company records, Louisiana residents owned omly.0.1% of
the common stock of a major oil company and only 1.0% of a major gas
company. . :
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)

industries as a whole. Excess capacity represents idle capital and some’

of this capital will become employed as a result of 0CS acpivities.zay

Fourth, downstream processing of oilfand gas occurs in large plants

[

where ownership is highly diépersed geographically.25 It ;an be assumed
that an insignificant pdrtion of increased earnings of capital.employed in
thésg anivigies goes to Louisiana residents. Establishmeﬁtg which operate
offshore tend to be larger than onshore operators. Table 5-9 ghows the

percent of establishments by location and activity which employ 20 or more

“employees. B OCS drillers tend to be the largest firms. Many OCS establigh-

gméts may bg'mgmbets of multi-establishmgnt firms since.only 5.4% of the
valﬁe—addedxpriginating in the U.S. .crude oil.and:natural‘gas'1ndﬁ;try
comes from non-incorporated firms.26 |

~Firms which engage in Louisiana OCS. activities contract out some of

i . ! :
their 0CS work. It may ﬁot be too unreasonable to assume that this con-
tr;ct work is done primarily by small firms for larger firms, Fufthérmore,
unlgss actual data are collected, one can assume this contfact work 1s done
by establishments located in Louisfana. The value of OCS activities'done

on contract can be used as an estimate of the value of output of Louisiana

unincorporated firms. The capital earnings resulting from this contract

..work can be: taken. as an.estimate_of'the direct Louisiana capital éarningé

1

due to 0CS. This is an heroic assumption, but it is the best one can do
&itﬁout deéigning an expensive survey.

-The capital earnings obtained from this contract work can'be‘estiﬁated

usihg national value-added ratios. The U.S. Bureau of Economic Analysis (BEA)

-24As in the case of labor, the higher the excess capacity, the greater

the probability that capital will .come from the unemployed pool rather than
be transferred from other uses. .

25For example, out of all chemical and allied products .establishments in
Louisiana in 1972, 85% had 100 or more employees. A similar statistic for

petyoléum and coal products establishments was also 85%. . (Statistical Abstract

of Louisiana, 1974, (University of New Orleams), p.313,

261972 Census of Mineral Industries, ''Type of Organizatioﬁ,". p.6-61

v

3
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TABLE 5-9

PERCENT OF ESTABLISHMENTS WITH AT LEAST 20 EMPLOYEES,
BY LOCATION AND TYPE OF ACTIVITY

Offshore Louisiana

Total U.S. . U.s. Offshore
0il and -Gas Operationsa 10.7 : 36.6 : 48.7'
Drilling Oil and Gas Wells® 30.0 89.2 93.1
011 & Gas Exploration Servicesb 12.7 30.8 *
0il & Gas Field Servic s,‘Not : '
Elsewhere Classified 20,0 55,7  63.8

41972 Census of Mineral Industries, "01i1 and Gas Field Operations,”
p.13A-8. : L

1972 Census of Mineral Industries, "0il and Gas Field Servites,"
p.13C-S.

%* .
Not available for proprietary reasons.

fo
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bFeaks down value-added per dollar of output into employee compensation,
ipdirect business taxes, and property-type income. Property-type income
is comprised of:27

(1) ?roprietors' income

(2) Rental income of persons

(3) Corporate profits and inventory valuation ‘adjustment
(4) Net interest

(5) Business transfér payments ‘ _

(6) Surplus of govermment enterprises less subsidies

(7) Capital consumption allowances

A b;e;kdown of value-added by each of these sources can be obtained-
tbrough several data sources.28 Multiplying the value of contract'bdtput
by the sum of proprietors' income and corporate profits per dollar of out-
put in crude oil and natural‘gas mining gives an estimate of Louisiana
chital earnings directly obtained from QCS activity.z9
The above estimate of capital earnings overestimates the increase in
capital earnings to the extent that the.capital employed directly in OCS
activities has alternative uses. If this capital were to remain idle in
the absence of OCS activities, capital costs would be reduced ﬁy the value
of capital depreéiatiﬁn due to wear and tear. Therefore, the Increase in
earnings per dollar of output for capital which is drawn from excess capacity

would equal the difference between capital earnings per dollar of 6utput and

27Albert J. Walderhaug, '"The Composition of Value Added in the 1963

Input-Output Study," Survey of Current Business, April, 1973, p.35.

2?See Haveman and Krutilla, op, cit., P.26,

29Actua11y, proprietors' income includes a labor earnings component
which should not be attributed to capital, but which is not included in
the calculations of increased labor earnings above, Corporate profits per
dollar of output are assumed equal to returns on proprietary capital per
dollar of output. _ ' ‘

{¢
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time period, some capital would find alternative uses while soﬁe woqld bé
unemployed in the absgnce of 0CS activities. In the long run, all caﬁiﬁal
would find an alternative use. Let r be the rate of return on capital in
the presence of OCS activity, T thé rate obtainable inbthe absence ofLOCS
éctivity when capital is transferable to other uses, and u the depréciééion

rate on capital due to wear and tear in use. The increased earnings per

.unit of capital for transferable capital would be equal to (r—;b while'that

of nontransferable capital would be (r;;) since leaving this capitaliidie
saves on capital costs by';. | |

The task of estimating the increased earnings of capital owned by‘
Louisiana residents is complicated by the lack of good published data on:
(1) Capital owned by Louisiana residents. ~ |

(2) Rates of return on. capital invested in OCS related activities.

. (3) Rates of capital depreciation due to wear and tear in use,

- (4) Ttansferability of the various forms of capital.

However, several strong assumptions will allow an estimation of increased .
capital earnings.

Firgt, i1if prdprietorships can be distinguished from multi-owner com-
paniés, it may not be too unreasonable to assume that Louisiéna residents
own such a small share of multi-owned companies that increased capital__
earnings of such companies going to Louisiana residenfs arevinsignifiéan;;z
Seéond, the value-added created by an industry ends up as factor payménts
and indirect busineés taxeé. Suppose we assume the value-added per dollar
of output going to capital is the same‘for each Louisiana industry as if_is
for the respective industries at the national level. Third, suppose excess

capacity rates in each Louisiana'industry are the same as the respectiﬁé-

23According to company records, Louisiana residents owned only 0.1%7 of
the common stock of a major oil company and only 1.0%Z of'a major gas
company. : -
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iniuatfieé,as a.whole. Excess capacity represents idle capital and some
of this capital will become employed as a result of 0CS activitiea.24
}Fouxch,‘doﬁnstream processing 6f‘oil and gas occurs in iarge élants}-'
where qwnetship is highly dispersed geographically.25 It can be assumed
that aﬁ 1nsign1ficént portion . of increased earnings of capital emﬁioyed in
these a;tivities goes to Louisiana residents. Establishments which operate
offshore tend to be larger than onshore operators. Table 5~9 shows the
percent of ‘establishments by location and activity which employ 20 or more
employees. 0CS drillers tend to be the largest firms. Many OCS establish-
emnts may be members of multi-establishment firms since only 5.4%7 of thé
value-added originating in the U.S. crude oil and naturél gas'iﬁdﬁstry
comes, from non~incorporated f1rms. 20 |

Firmé which engage in Loulsiana 0OCS activitiés contract out soﬁe of
their 0CS>work.‘ It may not be too unreasonable to assume that this‘con—“
tract work is done primarily by small firms for larger firms. Fu}thermofe,
unless actual data are collected, one can assume this contract work 1s done
by establishments located in Louisiana.b The value of OCS activities domne
on coniract can be.used as an estimate of the value of output of iﬁuisiana
unincorporéted firms. The capital earnings resulting from this cénﬁréc£
work cén be taken as an estimate of the direct Louisiana capital éarnings
due to>0CS. This is an heroic assumption; but it is the best one'é;ﬁbdo
withouf designing an expensive sutrvey. |

Ihe capitalvearnings obtained from this contract work can be estiméted

using national value-added ratios. The U.S. Bureau of Economic Anahysis_(BEA)

24As in the case of labor, the higher the excess capacity, the greater
the. probability that capital will come frém the unemployed pool rather than
be transferred from other uses. :

25For example, out of all chemical and allied products establishments in
Louisiana in 1972, 85% had 100 or more employees. A similar statistic for
petroleum and coal products establishments was also @5%.2 (Statistical AbStIQCt
of Louisiana, 1974, (Univetsity of New Orleans), p.313, o

1972 Census of Mineral Industries, "Type of Organization,". p.6-61
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capital consumption ailowan;es per dollar of proprietary output.so If;
18 clear that an estimate of the share of capital dréwn from excess
‘capacity by OCS activities must be made._

As in the case‘of labor, there is.exbected to Ee a relation between’

the rate_of excess capacity and the probability that capital employed in
‘OCS activities would.be drawn froﬁ this ﬁnemployed capital.  The relatibn‘
would look similar to the figure in footnote 19 above, with excess capacity
measured on the horizontal axis. Since we are consideripg the capitall
earnings increases of small firms, it isvnot too unreasonable to assume
that capital receives a normal rate of returntin both OCS use and when it

is used elsewhere. Therefore, the increased earnings of 0CS capitallwhich_
dé?s not come from excess capacity can be assumed to be zero; Tabie 5-~10
summarizes the capital eérnings estimating probeduré._

In addition to the capital earnings increases obtained from employing
capital directly in OCS-activities, there ﬁill be increased capital éarﬁings
due to indirect demands for capitai. We have already summarized how to

~ estimate the gross value ofoutput by sector which resultsvfrom the OCS aﬁd'
cor;esponding downstream activities, The pfobability that Eapital iﬁ each.
sector will have been unemployed in the absence of 0CS activity is oﬁtéin-'
able, in theory, onéevthe excess capacity is known by sector; The inérééaed
earnings of this capital per dollar of output will be the differenéé Béfwéen’ .
the sum’of proprietors' income and corporatevprofi;s, and capital conéuﬁption
ailowances per dollar of output. The value of estimated gross ouﬁput,by
sector times the probability the capital comes from excess capaéity {ﬁ that
sector :imeé the difference between returns on capital and capital cahsumption

allowances per dollar yields the increased indirect capital earnings by sector.

30For an explanation of this estimation see
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The sum of these estimates across sectors 1is, of course, the estimate bf
total increased capital earnings of Louisiana received indirectly as a re-

- sult of OCS activity.

Although the above technique 1s recommended as a rough approximation,

‘1t contains biases whose directions are impossible to state. On the other hand, if

the value added breakdown is not obtained, the value-added per dollar output
ratio will include non-capital earnings and will not exclude depreciatibn.
On the other hand, the estimate of the value of output by Louisiana piopfietor—

ships, the wvalue of contract work, is somewhat arbitrary and its bias is

‘unknown.

5.5.3. Estimating Increases in Louisiana Land Income

The problems of estimating earnings' increases from land ownership are

almost éé_difficult as‘those encountered in estimating capital earnings -

increases. These increased land earnings occur in the form of increased

rents. Increases in the market value of land reflect increased rental

" values since land values are capitalized rents, according to the formula:

_ where AV 1is the change in land value, AR is the change in annuai rental

rateé ad iﬁfinitum and 1 is thé'rate of return on land. A proper estimate
of fhe‘éffect of OCS activities on land values would require cdllectioﬁ of |
information oﬁ the increase in land values as a result of OCS activity.-

The increased demand for land directly or indirectly used for OCS{acfi-
vities results in increaéed'values in lénd 50 used, as well as other land.
For society as a whole, increased land rents represent transfers of.income,
not net income increases. Within a subset of society,,sﬁch as a region,'
increased land rental incomes t§ 1aﬁdowners may not be exactly offsét by

increased rental payments of non-landowners.
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Assume that land may be divided between land used directly for bCS
activify, for the supplies of inputs to OCS activity, for indirect Bﬁppliers
of dcé supplies; and all other land. Furthermore, assume that increéaéd
land fents for Louisiana land used in the last three categories aré
. exactly offset by increased rental ﬁaymentsvof Louisiana non-landowners.
Finally, assume‘that the increased rents on land used for OCS actiQitiés
are paid mostly by non-Louisiana residents throﬁgh payments for oil and
gas related products. Under these agsumptions, the problem of estimating
increased 1and earnings as a result of OCS activity is narrowed down.

The‘only technique for estimating these increased rental incomes is
to survey a sample of 0CS fifms and estimate the increased land values
resulting from their location, Local assessors may be consulted to |
arrive at estimated values of OCS used land and comparable land. Land
gdles to OCS firms may be compared to other land sales.31 Using the data
on land requiremenﬁs per unit of activity in Table 5-2 will allqw the
researcher to expand the sample data to the total production. There is no
reasonable method, shdrt of actual.surveys,,to ascertain whether ihé iand.

i8 owned by Louisiana or non-Louisiana residents.

31Much of the direct OCS used land may be along canals.
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- CHAPTER 6
PROCEDURES FOR ESTIMATING LOUISIANA NET FISCAL IMPACTS FROM OCS ACTIVITY

6.1. Introduction

The State of Louisiana and its political. subdivisions tax businesses -
and individuals to finance public‘éerviees provided for their citizens}
‘The developmeni of the Outer Continental Shelf Jaises serious questidhé
. about the fiscal impact on state and local goveinmenté»because the @ax
-base is located beyond the taxing»juriédictionvof state and locai gbvern;
ments, whereas: (1) some emﬁloyees and their dependents reside onshdre,:

(2) the 0OCS aciivity may require special public roads, pbdfts, and sewage
" facilities, and (3) 0CS activity may also impose environment-related |
costs; On the other hand, OCS activity does stimulate onshore economic
development which increases state and local éax revenues.

While the public sector impact is an important component of‘regibﬁﬁl
impacc analysis,‘it is oﬁe of the most underdeveloped. Most public'gervice
impact étudies are simplistic ratios of expenditures and tax revenuéé ﬁer
capita. The limited development of public sgctor.impéct analysis iS due
vprimafily to the lack of data availability‘and to the lack of a widéiy"
accepted theoretical framework which, in large part, is’caused by fésé&rchers
using 6ﬁ1y the simplistic data avaiiable. The problem is not a laéiisf
generai data, as it is a lack of particularized data related to éhéf
specific project impact being investigated.

The need for particulaxizéd data is exemplified in a study of QCS
impacts on the public'sector. One cannot ptovide an accurate estiﬁé%é
of 0CS public sector impacts unless he is aware of the economic éhafEéféf4
istics bf the industry, including the location of its suppliers aﬁd*emblbyees,

the distribution of output, taxes paid, unique services required, etc.
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The chapter suggests vafious methodologies for estimating the "ﬁet
fiscal iﬁpact" of OCS activities. Net fiscal impact refers toltheAdif—
ferqpce*ﬁetgegn,etate and 1ocal revenués received and public service E
costs incurred as é result of OCS activities,  The suggesﬁed methddsuvaryb ¢

. in accuracy &s well as cost.

6.2. Previous Methodologies Used in Estimating Public Sector Impacts

Any appfoach to estiﬁating state and local net fiscal impact must
assume a given level éf OCS activity and calculate the associated émpioyee
- and business onshore tax revenueé and costs resulting therefrom. The,
indiyidual taxes to be estimafed include the state individuél income“tax,
the residential property tak, local and state general sales taxes,:excise
taxes, and user charges. Taxes paid by firms include state corporéteu
income taxes, sales,téxes, excise taxes, and personal and real pr&perty
taxes. It.would not be too unrealistic to assume that the state pius local
tax révenués gehe:ated by the indifect activities resulting from OCS exactly
equal the publig service costs resulting from those activities, Ong is then
left with the problem of comparing tax revenues directly created by 0OCS
with public service costs directly attributable to OCS.

In order to test whether OCS activities create revenues which cover
theiy costs, suppose that OCS imposes per capita public sérvice céégs,équal
to tye average statewide pervcapita cosfs. Assuming governments balance
theig budget, OCS per cqpita costs financed ffom within the state woﬁld
equal the average stafewide petr capita revenues from state and local taxes.

Dividing tax revenues (individual plus business) generated directly'ffom'OCS

o

actiyities,by the population increase resulting directly from 0OCS activities
yields a measure of per capita OCS revenue. These estimated per éapita 0cs

tax payments are then éompared with state-wilde per capita revenues; ‘If the
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per capita tax revenue generated by the OCS employees and 0CS business 1s
greater than ﬁho oer capita revenues for the state as a whole, OCS develop-
ments might be conaidered to be paying more than tﬁéir proportionalrsﬁare
- of public expenditures. -
One study has used this technique in conjunction with forecasting:

for the 23 coastal s.tates.1 The FY1974 per capita state and local révenue
tfor Louisiana was $687. This amount was then compared with OCS generated
: tax revenues for 18 years of‘OCS development. During ;he first two years .

: . . A

of development, ocs generated per capita-tgx'fevenue 1s lessthan the average
per capita tax.rovenue in the State. However, for éach year thereaftor, with
one exception, OCS generated revenues exceod average stéte revenuos;“‘ |
This pattern is typical for othér states. The author concludes thatf‘
;after 2 to 4 years, OCS development pays its own way.

There are three serious problems with this methodology and numerous

difficulties with their empirical assumptions.

The first methodological problem is a‘lociated with the assumption that
all OCS employeea will initially be from out-of-state and that they will then
reside in the state adjacent to OCS area, For example, all workers 65 Louisi-
ana's OCS are assumed to reside in Louisiana. It compares the ossociotéd re-
bvenues and public oervice demands for these omployees. Howover, if thé‘OCS
related employees are relocated within the state the methodology is ioss_c1ear.
For example, if there is a movement of omployees from Parish A to Parish C, be-
cause of OCS development, the employees leaving Parish A may créate.éxcess
public service capacity in their wake. This may burden Parish A with addi~

tional per capita debt servicing costs.

The second methodological problem 1is that this approach dssumes that OCS

public service impacts on a per capita basis are equal to those imposed by

1Robgrt L. Bish, "Fiscal Effects on State and Local Government From
Offshore 011 and Gas and Port Development," Institute for Urban Studies,
University of Maryland. Review draft, March 15, 1976. .
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the aYgfagé economic sector, However, data shown below on pages
suggegt that public sector costs per capita are ﬁigher for OCS activity
than the average of.othér‘economic activities in the state. This may be
because 0CS activities require expensive public facilities, such as ports.
In other words, the production caused public service costs may exceed the
population caused costs. This assumption is the key to the issueé to be
dealt with in an OCS net fiscal impact study.

Tﬂe third problem associated with‘the Bish methodology is the diffif
cglty.encountered in separating OCS from non-0CS generated revenues when
a firm engages in both types of activitieé. However, this problem will
bevencountered in any accurate net fiscal impact methodolog§.

‘The study ﬁotes’that some onshore activity directly resulting from
ogs activity is taxable. For example, tank farms, pipelines, and.gas'prQ—
cessing plants are subject to state and locéi property, use, and ééieg |
taxes because these activities require land purchases and may reqﬁire
construct;ion.2 These items may consist of new cnnétruction or simply a
transfer in use from handling onshore to handling offshore productiop.3

'Tﬁe study alsc helps to determine at what point in the chain Sf effects
induced by 0CS activity the researcher should stop in measuring net fiscal.
impact., These effects are commonly divided into direﬁt, indirect,:and in-

duced effects. As noted above, in Chapter 5, the direct effects consist

of the OCS activity itself plus the immediate supply induced and demand

induced activities. The supply induced activities include activitiés
resulting from the increase in o1l and gas production. They may include

expansion of gas processing, refinery, or petro-chemical plants. - Immediate

%1pid., p.1l.

3Depending on current tax laws, this property may fall out of the .
states taxing jurisdiction when transferred from onshore to offshore. use.

See Bish, footnote 7, p.30, for an idea of the importance and variability
of tax laws relevant to this study,
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demand Induced activities are those which supply the inputs to the ocs’

activities. They include ﬁlatform fabrication, pipeline construction and
coating, food service for offshore rigs, etc. Because of the unique tax
laws which allow state and local tax exemptions for these direct activitiee,
it is essential to carry the net fiscal impact study at least to this l
point in the chain of effects.

The néxt set of effects are indirect effects, consisting of demand
_ induced increases in supply to provide inputs into the firms‘directly‘
supplying>0CS activities with inputs. Finally, the 1ndﬁced effects are
supply increases resulting from the increased consumption demands of
households. Unless there is reason to expect that marginal pubiiézéetvice
costs do not equal marginal tax revenues for these indirect and ;ﬂdgéed'
activities, there is no reason to éarry the:net fiscal impact study ?oi .
the indiréct and induéed levels. o

.The first alternative integrated the public service costs and Séngfits
by examining the comparative per capita revenues generated by OCS and non-
OCS employees. More traditional public sector impact studies'seﬁgfatély
estimate the costs and revenues generated by the industry in quesfioﬁ.
Actually, the costs impbsed by OCS activity are easier to measuré.ihéﬁ
the public sector revenues derived from the activity. Although we much
prefer and recommend a detailed estimatibh of costs one can alwafs'ﬁéé bér
capita expenditures,muitipiied by the estimated OCS related popﬁléfiong A
crude estimate of OCS cost impact can be made ad follows: o

1. 0CS Related Population = Number of directly related OCS empZoyees times
the number of individuals per employed werker.

2. Relevant Expendttures made by state and Zocal govervments equaZ totaZ
state and local expenditures minus:
a. Receipts from Federal govermment
b. TIntergovermmental transfers from state to local governments
e. Charges and miscellaneous revenues - -
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3. Public Sector Cost of 0CS Activities = OCS related population times
relevant expenditures of state and loeal govermments.

4. Example
0CS Related Population: 38,000% z 2,1° = 79,800

Per Capitg State ang Local Expenditures:
82.3 mil.°/3.6 mil.” = $640 x 84,630 = ,$51 million

Per capita cost ratios are often used to esﬁimate 0CS related costs,
and then other methods are employed to estimate revenues paid as a‘result
of OCS activity. This technique was employed in a short Texas Study.7 The
Texas study ugsed the Texas input-output model to estimate revenues. This
estimate was obtained by increasing Texas oil and gas production in the
. model 5y the amount of 0CS préduction. If tax revenues per dollér 6f
activity are known‘by industrial sector, an estimate can be made of taxes
collected directly and.indirectly as a result of OCS activity.

There are Severai important errors in the Texas study. Although the
study 1is vague on thisbpoint. it appears that the study gives only iEﬂEE‘
Ezigl tax revenues and not individual tax revenues, The Texas study-méde
no apparent attempt at estimating individual tax revenues. Also, there
did né; aﬁpear to be any attempt to measure taxes received directly as a '
result qf 0CS production, such as property taxes; Qse taxes, etc. The
study 5150 fell into the trap of assuming that OCS activities crgété phblic
service costs similar to any other economic activity in the state; .A simple

test of this hypothesis is provided in the next section,

aSee page 33 of this report.

5

U. 5. Bureau of the Census, Census of Population.

6U.S. Bureau of "the Census, ' Census of Govermments, I972, Vol.4,
Government Finances, p.9%4. - : ' .

7"Benefits and Costs to State and Local Governments in Taxes Resulting
From Offshore Petroleum Leases on Federal Lands," Office of Information
Services (Austin, Texas; November, 1974). o

Bl
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6.3. Local 0OCS Public Service Impact

The above public sector impact methodologies all assumed that 0cs

public service costs equalled statewide per capita costs. It 1s necessary

*

to dete;mine ;f particular local or parish éovernments are experiencing
extraordinqrily high pef capita government costs becéuse of the deﬁaédé | -
placed on these parishes by OCS activities. We decided to test the
hypothesis that the cﬁastal parishes are impacted more héavily thaq other
pamishés. Our test ié very limited and the results must be interpreted as
only tentative and illustrative,
We have asgumed that the primary impact area for OCS created pogulatioﬁ
increases consists of the parishes lying within a two parish deep area along’
the éulf Coast. These 1; parishes are those shown in Figure 6-1 wﬁichrare
located below the heavy dark line. The averége per éapita‘parish pﬁblidA

service direct operating costs for this area and for Louisiana as a whole

are shown by five year intervals from 1957 to 1962 in Table S—i,>éblUmhs 1
anq 2. Sinée 0OCS activities will not impose a net cost of self—finéncing
government activities, the costs of these activities are excluded.av It is
interesting to note that these undeflated per capita opefating éoStS greb
higher in the primary impact parishes than all parishes combined. This
difference is greafer in 1957 and 1967 than in the other two years.;‘This‘
is .consistent with the pattern of OCS activity between 1954 and”i§72.. o
Figure 6-2 shows new wells started in ﬁhe Louisiana 0CS between:1954

aid 1974. The period prior to 1957 and the period from 1962 to 1968 are

L]

clearly periods of consistently rapid growth in new wells. Becausefﬁlatfdrm
fabrication probably creates the greatest secondary impact in the coastal

area, one would expect per capita public service operating costs to 'rise

¢

8Direct costs exclude intergovernmental transfers. The sum of direct
local and state operating costs would equal total operating costs in the
state. '
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TABLE 6-1

PER CAPITA PUBLIC SERVICE 'DIRECT CURRENT OPERATING COSTS FOR LOUISIANA
AND THE PRIMARY OCS IMPACT AREA, BY CENSUS YEAR®

State Expenditures

All Excluding
. Primary Impact Parishes Intergovernmental
Yeatp Parishes Combined i Transfers
1957 96. 54° 52,39°¢ - 95,45°
1962 134,244 128,518 80.18°
1967 192.07° 178.81% 114,418
1972 32472 3150590 199,05

Population of the 17 parish OCS impact area in 1972 was 1,798,038,

8U.8. Bureau of the Census, Census of Governments, 1957, 1962,
1967, 1972.

Operating costs exclude the costs of these self-financing government
operations. utilities, insurance trusts.

b1957, pp.18-22, using 1960 population,
c1957, p.12, using 1960 population.
d1962, pp.410-415, wusing estimated 1962 population.

e1962,_ p.94 and p.75, using estimated 1962 population,

~
b

f1967, pp;45-30, using 1966 population.

g1967, p-28 and p.8, using 1966 populafion.

i

h1972, pp.410-415, using 1970 population.

11972, p.94, using 1970 population. . ®
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more rapidly than usual during these periods due to increased OCS related

demand for public services. This 1s precisely what happened. - J//(fj
‘The preceeding analysis suggests two important'points:'"

(1) The primary impact parishes have historically had highe5 public
service operating costs per capita than other parishes,

(2) The level of public service operating costs per capita are dependent
upon the level of OCS ¢Perations.

If the per capita costs in Table 5-1 were deflated for $ising prices, -
the difference in per capita costs between primary impact and other parishes

would be narrowing over the period observed.10

6.4. Operating Cost Estimation

The above results suggest that it may be important to distinguish be— '

tween the primary impact areas and other areas when determining the 0CS

created operating costs to_Louisiana.l1 In particular, 1if one is limited

to using per capita cost data the following breakdown should be used in’
calculating total local plus state operating costs:

(1) For the direct population effects of OCS activity, use as per capita
public service operating costs, the sum of per capita direct operating
costs in the primary impact parishes, and per capita direct operating
costs for state government. v

(2) For the first round interaction of the input-output model, use the
same per capita sum as in (1) above. This #ssumes that the immediate
’qsuppliers to OCS are located in the primary impact parishes.

9Since our data starts in 1957, the "historically" high public service
costs may already be due to''OCS activities prior to that date, Alternatively,
the extensive wetlands area and relatively low population density may cause
these higher costs. -

lOThis may be due to operating costs rising in the iﬁpacted areés'prior

‘to the increase in population. This suggests it may be ttieful to distinguish

between "production created" and "population created” public services. If
such a distinction 1s important, using statewide average costs per capita may
underestimate public service costs if production precedes.

» lllt should be noted that in one parish which is strongly impacted b}J

0CS activitles, St, Mary's parish, the per capital direct public service operating

costs were $456, $206, and $148 for 1972, 1967, and 1962 respectively TheSe

re e uch h h t t remainder of th prlma
%actgdagar’m agh hdgher than the a"erases for the ‘. ¢

t
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(3) For successive fterations of the input-output model, use the sum

of per capita direct operating costs in all parishes combined and

per capita direct operating costs for state government.

| Perhaps only the first step will be required because successivewitefa~

tions will "pick-up” more widely dispersed suppliers who will not 'be
pldcing an extraofdinarily heavy burden on local areas, and who could
besexﬁected to be paying sufficient tax revenues to pay their way. The
widely dispersed suppliers would also be able to phase into the state's
ecdnomy more easily without producing 'ghost-town" effects when OCS
activity tapers off’significantly. ‘

OCS: activities ate'peguliar in that the locatipn of the population

| Ection. In parfiduiar,

impact may not be the same as the location of prod

on-site offshore workers may not reside in the coastal parishes or in

Louisiana. In order to measure the popﬁlation created public seféiée%
operating costs directly resulting from OCS activity, this suggestﬂ that

it is necessary to at least identify whether or not a worker resides in
Lauisiana. It can then be aésumed that the public service cost§ genetated
by these Louisiana popuiation 1néreases equal the sum of averagevstétewide
parish-einéluding‘municipality and district--per éapita operating dasts
plus state per capita costs times the population increase. This‘assumption
would hold regardless of the specific parishes impacted by the population
increase.

The productioﬁvcreéted operating costs of OCS activities havé.tfgdif
tionally been éésumed to equal the production created costs‘of the state's
existiné mix of dctivities, In othér words, it is assumed that dCS‘éctivities
require the normal road maintenance per unit of output, the normal sewage
maintenance per unit of output, etc, A major purpose of an OCS public .
service impact study is to test whether or not this assumption is valid;‘

A me#sure of the abnormal OCS related operating costs can be oﬁtaine& in

several ways,



[t

{7

15

W

b » _ 117

(1) Cost Differences

Assume that normal parish per capita operating costs are equai

to the statewide average but that the abnormal costs attributable

to OCS activities equal the difference between primary impact .

parish per capita costs and the statewide average times the primary

impact parish population increase. From Table 6-1 this would have

been ($324.72 - $315.59) x (1,798,038) = $16.4 million 4in 1972,

Of course, this makes the possibly untenable assumption that the
z reason for per capita cost differences is OCS activity.

(ox)

(2) Enumeration of Abnormal Demands

Identify by parish-wide surveys the abnormal demands placed in
public services by OCS activities and their immediate suppliers,

The second technique would be mot€ costly, yield a more a;curéée’
estimate, and require more discretion by the researﬁher than the first
procedure. However, the first procedure may'provide control totals to
which the results of this teéhnique can be compared. The second técﬁﬁique
is discussed more thoroughly below.: R

The enumeration of abnormal demands technidue requires a five étepv

procedure:

(1) Categorize the types of onshore activities necessary for OCS
activity. '

(2) Identify a sample of firms in sample impact parishes which afe
engaged in the above activities.

(3) Obtain information from these firms regarding abnormal public ser-
vice usage and levels.of OCS related output produced. For example,
a firm may use a public pier, employ x persons and have vy percent
of its sales going directly to OCS activities.

(4) Obtain from public agencies the total usage of respective PUbliC.,,
facilities and their operating costs. For example, identify total
dockings and total operating costs at a port, and use information
from- (3) to allocate operating costs to 0CS activity.

(5) The operating costs identified in steps one through five should be
excluded from the populatmon created operating costs,

Some abnormal demands, such as highways which service primarily OCS

aétivities, can be identified through public agencies, such as the Department

of Highways. The reseéarcher would have to use subjective judgments in many
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cades, -but should be conservative in making estimates. Many abnormal
demands would be clear, such as highways and airports which primarily
service 0CS activiti*@; port facilities and dredging attributable to 0cs i

adtivities. Each parish would be taken on a case-by-case basfs. There 1is

y

probably no better technique than this for estimating production created

abnormal public service demanda..

6.5, Capital Cost Estimation

_ The previous section dealt with the estimation of population and pro-

duction induced coats of operating public facilities., Thias sectionlgeals

with the costs of providing the sotck of public facilities, the public

~capital. There are basically two techniques for estimating the requisite

capital costs resulting from a change in the level of demand for pgblic
faéilities, The first is to derive an estimate of the physical iﬁcregae‘
in the various types of facilities required and establishing #he éb;tﬁf;f '
providing those faeilitiea.. ?he second is to use historical per éapitﬁl
exﬁeﬁditureai'adjusted for changeﬁ in coat 1ﬁdices, as the basis for

éai1maticn. Each technique has its advantages and disadvantages,

6.5.1, The Capital Enumeration Technique

‘Thilir-taclitigwe requires the following information:

(1) The physical quantity of facilities per unit of 'population"
demanding the facility; for exapple, police cars per person, square
feet per shool chiild, gallons of sewige capacity per person. pier
footage per vessel, etc, :

(2) The cost of each unit of capacity.

(3) The increase 1in "populac(bn" demanding theutacility. JORNE I 7
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The ratios used in step one assume a éiven level ef nuBlic sefvice
quality and these must be defined by the study. They mignt be set equal
to historic ratios in various regions of the country.12 The data in the
second step can be obtained from published and non—published construction.
cost data._ The data in the third step consist of increases in population,
firms, and activity levels of firms since demands for public facilities
are population and production induced.

The primary advantage of the capital enumeration technique 1s that 1&
better enables one to estimate the incremental costs of»providing public
capital for OCS related population and firms, The use.of per caplta ratios .
in the seeond technique is raeher meaningless when excess capital capecity
exists because additional population can.be accomodated without additlonal
capital costs. The only way to determine whether excees capacity ex{eﬁs
is to survey aetual capital facilities and connare them to some estimated
given quality of requisite cabital; The 1attar could be obtained by’multi_
plying statewide or nationwide physical capital per unit of affected pbpu—
letion by the particular geographic area's actual population,

lThere are several empiricel difficulties with the capital enumeration
technique. First, the human pbphletien-inducedlfacilities are probablj
eeaier to estimate than the production~induced fatilities, since the lafter;
will be specific to the.type of production. It may be best to estimetevfhe
production-induced facility requirements on a case-by-case basis from ﬁafish

surveys. Second, per unit facility cost figures may be difficult to find.

Third, related to the excess capacity problem, there is the problem bf

121t whould be noted that historically low ratios in primary impact
parishes may be due to the inability to tax OCS related activities in
those parishes. On the other hand, high ratios would result if parishes
anticipated the increased demands and built facilities early.
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estimating additional costs when there is a shift from on-shore to:ofo
shoré activity. For example, a particular firm in Parish A'Qayrswitcﬁ
from providing on-shore well services to providing off-shore well servicea.
There may be no net.increasevin public facilitles required,:yet the aﬁove
techniqﬁe-would result in both population and‘production induced faéility
demands’attributabie to OCS activity, It should only be the increase in
total activity which results in the increase in public facilities. In~
qreased 0OCS activity may not»legd to a net increase in popuiation if if
displaces'some other activity such as fishing or on-shore services orn
production. |

One way out of the third dilemma mentioned above is to measureft&o
thifngs:
(1) Total net increase in‘the demanding populatioﬁ {(or firm saleé).b

(2) The net increase in OCS related population (or sales).

TIncreagsed capital costs resulting from net increase in demand can be:

divided between OCS and non-0CS by the ratio of the net OCS increase to

the net total increase. This would attribute capital costs to OCSLaétivities

1ﬁ thé same proportion as net increéses in OCS demands to net incréases in

total demand but it would require obtaining data on individual firms.,
Finally, the capital enumeration technique may error on the low*side

by not counting all capital costs. There is probably not much difficulty

in this respect in estimating population-induced costs. However;;a 1arge

poftion of the more specifié_production-induced costs must be thoroﬁghly

estimated on a case~by-case method.

This technique should yield fairly accurate estimates of the incre-

mental capital costs attributable to increases in the level of OCSvacfivities.,

However, these incremental costs may not be the costs for which a gevernment

body should be subsidized. This 1s because the above techniqué:peﬁaiizes

o

u
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government body for planning ahéad, since the existence of excess capacity

reduces incremental capital costs. Perhaps, for subsidy purposes, excess

capacity should be disregarded as affecting éubsidizable costs,

6.5.2. The Ratio‘Technique'

The second major capital cost estimation technique is to use per

capita capital expenditures in a manner similar to one of the techniques

for estimating operating expenses. There are two variants .to this approach:
(1) The incremental cost per capita approach.

(2) The average cost per capita approach,

These will be discussed in turn,

6.5.2.1. Incremental Cost Per Capita Approach

Assume that a goverﬁmental body supﬁlies public facilities instanily
to response t§ demand and there is nq4depréciation of public facilities. .
In any given year, the public capital expenditures divided bj the inqréase
in the additional population serviced provides an estimate of the incfe-'
mental~capifal costs per unit of the populatioﬁ. For example;>dividing
annual state and local capital expenditures by the increase in‘stétewide

population would give an estimate, under the above assumptions, of the'capital

 cost per capita. Population¥ and production-induced capital costs would be

included in this ratio. Unfortunately, public bodies are not so perfectly
responsive to public service demand‘and thefe is depreciation on pubiic |
facilities so that-a portion of the state and local capital expenditdfeé
each year are for the replacement of the detiorated é;pital stock.' Thé
imperféct»response means that fhe_capital expenditures in the nuﬁei;tﬁf

are not caused by the population change in the denominator, yieldiﬁg a
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meaniﬁglesa per capita ratio. For example, capital expenditures in 1976-
may be in response to population increases in 1974 or 1973-1974, §§me
public bodies may lag in providing services while some may lead. It may
be that these biases may ''wash-out' across a number of~§ublic'bodies,
éo‘tha; calculating the ratio for a state and all of its local bodigé may
be a meaningful estimate. .There is still the problem of depreciafibn,
hoyevér. If theéé is depreciation, the incrementalvper capital technique
will yleld a higher than actual inéremental capital cost estimate. However,
dgpreciafion of public facilities may Be low and not great enough to worry
about. |

" Using an incfemental acfual capital expenditure ratio may resulf’iﬁ a
downward biased estimate of actual capital costs attributable to ch activity.
First, to the exfent that 0CS activity creates an increased demand‘fbr'public
facilities, but these activities cannot be taxed to pay for the faciiities,
there may be a decline in the quality of public services, as evidénéedVSy
-a lower incremental per capita expenditure ratio than the historié avérage
capitdl.coéts per caﬁita; This may be more)of a problem for primaf§ imﬁact
parishes and may be insignificant for the state as a whole, This‘quggééfs .
‘that using primafy impact parish actual incremental ratios may be iaaﬁpfo—
priéte. Second, statewlde ratios embody overall population~ and production~
induced capital requireménts. 0CS activities may require "abnorﬁ;i" ‘pfo—
duction-induced public facilities which would not be captured in SEatéﬁide
.ratgos, Becéuaevof this, such 'abnormal" publicrcapital costs shéui& be
identified on a case;by—case basis in each primary impact parish, or“iﬁ'a'
sample of tﬁese parishes. Because of the first bias, it would not.$e appro—
| priate to use the incremental ratios for the'primary impact parishes :o’

eliminate the second bias.

L]
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.6.5.2.2. The Average Cost Per Capita Approach

The second variaﬁt of the actual capital expenditures per capita'ié
to use to ratio of annual capital expenditures to £g£gl population. This
technique would accurately measure the incremental éapital costs attfibu- .
table to OCS activity if all public capital completely depreciates and 1s
replaced in each yégr the average rafios are computed. This éssumption,

in effect, puts all state residents on the same basis as the new OCS re-

: lated population. If the total cépital stock has to be replaced, then the

‘average capital cost ratio is a meaningful ratio. Obviously, this assumption

is8 not realistic. This means that the lower the depreciétioh rate of capé?al—-
hence the lower the amount of repla;émeﬁt capital--the greater the relative
amount of OCS related capital facilitiea.and the less the relative quénfity.

of capital.facilities to service tﬁe ﬁbn-OCS popUlat;on. This, iﬁ turﬁ,

means that if one uses the average capital cost ratio to estimate OCS |

capital impact, he willfdrastically underestimate the true OCS capitél

cost. This explains our relﬁctance--despite thier ready aQailability--fq
fecommend the use of these average ratios.

The ratio technique is impliéit in those studies which use total -
expenditures (operating plus capital) per capita investimating publié‘
servicé costs of a particuiar activity{ fhié 1s an inferior technique
and its use can be justified only if budgetary constraints prohibit thé::ﬁ

use of the incrementaivtechniqde discussed in 6,5.2.1,

6.6. 0OCS Crea;ed Tak Revenues

The previous'sections focused on estimating procedures for OCS impact
costs. This section will briefly discuss the procedures for estimating
OCS created tax revenues. We pfeviously argued that the availability of

OCS o0il and gas has no real significént impact on'refinery‘capacity
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1dcation in Louisiana and we included in the cost impact methodology only
those industries whose products and aerﬁicee were demanded by thé-OCS
indUsrry--I;ew, the immediate #uppliers of the OCS--the OCS industry
itself and the gas»procéssing 1ﬁdustry. One can reasonably assume .that
further levels of activity generate revenues sufficient to offset whateigr
deficits orvsurﬁluses result from the first rwo levels of activity: It
would defeat,rhe purpose of the study to asgﬁme that the reVgnues resu}ting
fEom OCS activity itself equal the product of statewide,_;r even parish-
specific, per capita revenues times the population genérated by the first
two levels of activity; |
Tﬁere~are tWé techndgues which could be used to estimate revenues:
(1) the I-0 Approach which 1is virually identical in its mechanics;ro the
use of i—o to estimate cost dimpacts, and (2) the specific enumeration
approach. The I-0 approach requires estimates of tax revenues per ﬁnit of
activity, measured either as sales, output, or income. For example, éhppose
the fabrication of each platform generated y dollars in state"anq_local
revenues. Total tax revenues would equal y times the number of plat—
forms constructed. Or suppose state income taxes were, on averagé;"x
dollars per dollar of income. Increased income tax receipts could be
estimatedrknowing average earnings of employmentjin the first two levels

of OCS related activity assocfated with the increase in the number of

employed workers and the increase in earnings of previously employed”workers.13

There is one major flaw in this approach—-which 18 a problem in a11 I-0

models——the assumption that tax revenues are proportional to the level of

the activity., This is particularly not true for property tax revenuea,'ut

13Also, reduced welfare expenditures on the previously unemployed must
either be deducted from costs or added to revenues, Increased costs and
ravenues-reldted :to production are more straightforward than increases
costs and revenues related to populatiou, since assumptions regarding popu-
lation location and employment status must be ﬁade.

»
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least in the short run. If the technique is used, there must be some way.
of separating revenues thgt vary directly with OCS activity levels fr6m~
those that do not. v

The I-0 ‘hpprpach_would require the following»information froﬁ a fimple .
éf'firma directly engaged in OCS activity or supplying inputs to OCS
activity: |

(1) Property and non—property state and 1ocal tax payments by firms of
both types.

(2) Total sales for firms of both types and direct salea to 0OCS activities.
for OCS suppliers.

This technique requires primary data collection and may face oppositioﬁ_

from firms. Another ﬁfbblem with this technique is that cHlution’ must be

exercised to avoid the case whereby a supplier firm pays x dollars in

tax, has y percent of its sales to OCS, yet pays no stéte taxes on‘ihg:i_

0CS activity, due ;6 OCS input tax exemptions,” Thg reéearcher.must knbw

the portion of a firm's taxes which are applicable to OCS.

The specific enumeration technique requires a higher level of ﬁbspraction.
less data collection, and avoids the problem of attributing a firm's taxes
to OCS-felated'prﬁduction when, in fact, sales to OCS are exampted. LTﬁié'
procedure requires the following: |

(1) A catalog of the types of state and local taxes and rates to which
the OCS firms, OCS suppliers, and population are subjectf

(25 An estimate of the increase in the relevant tax bases resulting .
from the OCS activities.

The second set of information would be thé most difficult to obtain. §§wf

ever, more or less accurate estimates could be made. Employment created

increases in tax revenue would be estimated once the previous employment

status and 1ocati§n of workers is known. Corporate profits taxes cgqid

be estimated assuming aniaverage p:ofit/saies.ratio. 84les taxes could be

estimated once OCS exemptions are known. Property taxes would consist mostly
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of taxes of on-shore structures, These taxes depend on local aaseésment
pgocedures‘and;exemptions to éroperty taxes, Property taxes wouldgbe the
~ most difficult to estimate-and may be large, meriting intensive. consultation
with taxing agencies. 1

A related methodology which might ée employed is the series of
estimating ratios which. were utilized in the Woodward-Clyde study éummarized
above. Their méthodology was fully discussed in 2,3.4. and will not be

repeated here. -

L]
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CHAPTER 7
ENVIRONMENTAL COSTS AND BENEFITS

7.1. Introduction

Thgre 18 a wide range of ecological effects resulting directly and.
indirectly fFOm (0]01:] activities.1 Some of these effects may be deéirable,
such as the creation of aritificial reefs; while some may be undesirable,
such as destruction of wetlands. In orde{ to. obtain a measure of the‘:?’*‘
"net ecological impact” of OCS activities, it would be necessary to:v

(1) Quantify the relationship between the level of OCS activity and o
the various types of ecotogical effects--the "dose-response" function..

(2) Assign a common unit of measure, such as dollar values, to the
various effects. '

At this time, there are no well established techniques for doing either

of these. However, this section will describe the useful work that has
been done in these areas.
Most of the work related to the ecdlogical impact of OCS activity

has focused on:

_(1) Descriptions of effects rather than precise quantification of in-

tensity relations.
(2). Quantification of ecological impacts of 01l spills.,
(3) Quantification of land loss..'
(4) Quantification of water quality effects of drilling and laying .
Pipelines onshore and offshore.
An example of the fifst type is the‘conplusion by Gulf Universities,ge—
search Consortium (1974) that drilling platforms may act aé artificial
reefs for fishes and invertebrates, to the benefit of sport and comqeréial

fishing industries. However, it 1s not known how this would reduce fishing

1l-‘or a brief outline of the types of effects, see BLM Final Environ-
mental Statement, OCS Sale #41 Vol.l, pp.372-466.
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eéarch costs or increase ylelds. Studies of the second type are repre-
gented by analyses of the effects of 811 on fish, fowl, and shelifieh.z
Examples of the third type include calculations of surface area lost to
fishing,3 and land loss due to pipeline»canal construction.4 Examples.
of the fourth type include the studies of drilling and pipeline laying

effGEts on plankton, benthos, and nekton.S.

There ﬁave been several attempts to relate ecological effects to
economic activity. The most thorough model was developed by Isard, in
which rows and columns representing ecoiogicalbprecesses were added to
the traditional I-0 modt-‘:l.6 However, this model remains primarily at the
éoncepfual stage. A second ecologic-economic model has been developed by’
Ehe'EnVironmental Protection Agency. It predicts air and water bdllﬁtion

levels as a function of the levels of economic activity and pbﬁulation.7

‘fhie model has been used in at least one OCS impact study.8 The Louisiana

2Se"é"BLM, Final Environmental Statement, pp.412-445,

3bid., p.426.

Private communication with Gener Turner, Center for Wetland ‘Regsources,
Louisiana State University, Baton Rouge. To 1llustrate the complexity of
‘the environmental issues, Kilegan and Ularris (1973) conclude that some
{closed-off canals can be used as fish and shellfish farms, ("Mariculture
Potential in Estuarine 0il-Pipeline Canals," Proceedings' GulfiCaribbean
‘Fisheries Institute, 23: 75-80). P

5 o
See BLM, op. cit., ppx372—399.

6Isard W., Ecologic—Economic Analysis for Regional Development,
(The Free Press, New York, 1972). . .

7Strategic Environmental Assessment System.

8Reinfe1d, Kenneth D., et. al., ."Economic Study of the Possible
Impacts of a Potential Baltimore Canyon Sale, Technical Paper No.l,
Bureau of Land Management, New York Outer Continental Shelf Office,
(December 1975) o
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State Univergity Center for Wetland Resources has attempted to quantifyh

. the value of fish as a result of pipeline construction in wetland areaa.g- /4;2 77

Even when ecological effects have been quantified, the assignment of
dollar values to those effects involves very stringent assumptions. .
Most of the economic studies of ecological effects have been limiteq‘fei'
assigning dollaf vslues to varying air and water pollution levels. There

have been mainly two types of attempts to measure the dollar costs of

" pollution. The'first type catalogs the effects of emissidns,_assigns a

dollar value to each of the effects, and sums up the costs. For exampie,.
a given quantity of raw sewage at a particular time and place will kill a
given number of fish and cause a given amount of disease in the human po-‘
pulation. The value of the killed fish plus the coat.of the disease would
represent the cost of the emiss:lon.lo The secend type attempts to;ﬁeasste
pollction costs by estimating hoﬁ much people would pay to avoid a polluted

area. This has been done by land value studies,11 wage rafe studies}lg

' » 13
snd_surveys.

The first technique is applicable as long as the "dose-response"

function is quantified and economic values can be placed on the responaes.

However, it may understate the pollution costs if all responses are not

9This study assumes that a loss of wetland area causes a propdrtibnate

loss of fish, a strong assumption. Personal communication with Gene Turner,
Center for Wetland Resources, Louisiana State Universﬁty. '
. ' '(

lOFor example, Waddell T. E., The Economic Damage of Alr Pollution,'

Socioeconomic Environmental Studies Series, May, 1974,

11For example, Ridker, R.G., and Henning, J.A., "The Determinants of _
Residential Property Values with Special Reference to Air Pollution," - Review
of Economics and Statistics, May, 1967, Vol.49, No.2, pp.246-257.

leor example,‘National Academy of Sciences, '"The Costs and Benefits'of
Automobile Emission Control," Air Quality and Emission Control, Vol.4, pre-
pared for the Committee on Public Works, U. S. Senate, Serial No. 93-24,

1;’For example, Randoll A,, Ives, B., and Eastman, C., "Bidding Games
for Valuatton'of 'ﬁea;heug Eny, ironmental Improyements,” Journal of Etwiron-

mental Economics Management, T

ugust, 1974 pp‘132 149 '
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specified. The second technique is useful for measuring the costs of
pollution in general. However, its use requires the ability &o oonttol

for all non-pollution variables affecting the variations. This technique

«}

is clearly inappropriate for measuring pollution effects on non-marketable
wetlands and ocean areas.
The majot_ecologicaldeffactsxof OCé activity will arise-due to:’
1) épilla,‘either at the wells or along pipelines,
(Z)A’Channelization of wetlands for pipelines and offshore access.

(3) Resulting‘acononic activity onshore.

The ecological costs of spills must be evaluated on a case-by-case Basis,
so.will mot be dealt with here. The second and third causes create.annual

costs and are discussed below.

7.2.  Channelization of the Wetlands

’Eanala ﬁava bean conatruoted through Louisiana estuaries for pipelines,
navigation; and acoass to‘estuarine oil and gas productionvareas. Tne
area of the marshland destroyed equals the’sum of the canal surface . :area
plus the area of spoil banks and dredge spoil disposal sites. One study
has shown that the marshland area in Louisiana destroyed as a result of
canals is from 4 to 9 percent of the total Louisiana marshland area. |
Howevet,ﬁnot all of this area is a result of canals created for OCS nur;’

poses. Canals providing access to estuarine oll and gas producing areas

could not be considered.QCS related; some pipelines do not serve OCS areas;

(54

and navigation canals are used for both OCS and non—OCS felated activities.

«f

In order to measure the coSt of OCS related channelization, one must:
(1) Measure the marshland area destroyed as a result of OCS activity.

(2) Estimate a cost related to the lost marshland.,
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ferminala, and gas plants located in wetland areas.,

~have a direct relationship to the commercial shrimp and menhaden stoékil
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A minimum estimate of the marshland lost as a result of 0CS activity
would be the canal area used by Ocs'pipelines, pipeline terminals, and

gas plants, This would réquire an enumeration of all OCS pipelinea{ 

Estuarine dependency of commercial fish species ranges from completé

estuarine dependency (Virginia oyster) to species using estuarines as’

‘nurseries (shrimp and menhaden).la In 1967, 85 percent of the ex—veséell

values of estuarine-dependent Louisiana commercial fish landings consisted

-of shrimp and menhaden. The filling or diking of estuarine areas will

5

However, some ‘€stuarine channels may improve estuarine ¢onditions by
creating access to previously inaccessible marshes.l6 An éstimatevof'
the annual cost of 0CS created pipeline canals, terminals, and gas pro-

ducing plants would be to assume that the marshland area lost as a

- result of these OCS purposes results in an équal percentége loss inithg'

value of estuarine;dependent commercial fish landings. This may be ah

over-estimate of the effect of these particular 0CS marshland uses on _
cdmmercial fishing since some channelization may be favorable to fishiﬁg.;?

'This loss of fish value would be divided between loss of Louisiana and non=

Louisiana consumer surplus and loss of Louisiana and non-Louisiana fdctor

income.

1"Granville H. Sewell and Robert F. Hillman, The Future Economic

Value of Estuarine~Dependent Commercial Fisheries, (EPA, April, 1971),
Pp.B10~-B11. "

151p1d., p.B15 and B17.

161b1d.,  p.B15.

17Also. the long term effects of cha&helization are unknown and may
be smaller than the short term effects, :



Although channelization may inhibit the growth of furbearing animals,

/ﬂgaé;L the - quantification of these effects is impoddible given the lack -of dose-

response information. ' _ e

7.3, .General Economic Activity

W

The. increased economic activity resulting from OCS. activity will
generate increaeed air, water, and aesthetic pollution. This pollution
will result from both the oroduction stimulated by OCS activity and the
incteased oopulationoconcentrated in the areas of production activity,

At present, techniques exist to quantify only the emissionrcoefficients
for point-source air and water pollution. These techniques are oescr}bed
below.

Alr oollution emission coefficients have been used in sevetalostudies

to relate population and production activity to the following pollutants:
’»

ﬁarticﬁlatee, sulfur oxide, nitrogen oxide, hydrocarbons, and carbon
{ K :

monoxide. 'An Environmental Protection Agency (EPA) study has quantified
the pollution outputs per unit of activity for the sources shown 1n Table 7-1. 18
One BLM gtudy has used. this model to predict onshore pollution effect of 0OCS
activity. 19 A less sophisticated technique has been used in a study by a

team at the University of New Orleans to derive similar dobe-responseb
coefficients.20 We would recommend using the EPA model, |

- Water pollution emission coefficients were also used in the above

mentioned studies to estimate the effects of economic activityvondbiological

D

oxygen demand, suspended solids, heavy metals, nitrates, phospneteé; and oil

18

4

‘This model 1s known as the Strategic Environmental Assessment System

(SEAS) model..

1kenneth D. Reinfeld, et, al., op. cit,

20Anthony J. Mumphrey and Thomas F. Whalen, "Economic Growth, .Life-
style Preferences, and Urban Size, (University of New Qrleans, 1976) ,
unpublished paper, S o
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TABLE 7-1

Major Air PoJlutants Associated by Sourca

SOURCE MAJOR POLLUTANTS ®

TRANSPORTATION. ' | i
Personal (Automobile and Bus) SP, S0,. NO*J1HC; Co
Freight (Trucks) SP, §0,, NOy, HC, €O

RESIDENT IAL FUEL USE
Natural Gas ’ ' sp, SO‘. NO,, HC, CO
Distillate 01l ' _ SP, SOy, NOy; HC, €O

COMMERCIAL FUEL USE ' _ ,
Distillate 0il . SP, SO,, NOy, HC, CO

INDUSTRIAL TUEL USE

NO_, HC, €0
x

Coal, Gas, 011 _ ' Sp, SOx,
ELECTRIC UTILITIES ‘ o :

011 1 . ' SP, SO,, NOy, ‘HC, €O
INDUSTRIAL SOURCES , -

Gas Processing . : SOx. NO,, HC.

, Construction : v ' _ SP '
Petroleum Refining and Storage . HC
Others (Chemicals, Manufaccuring) : ~§p, SOx. HC

CONSUMER ACTIVITIES .
Dry Cleaning ' : : " HC

Painting HC
- E ) Gasoline Service Stations ' _ HC

3Kenneth D, Reinfeld,'<3235£££., P.220,

{4

Suspended Particulates (SP), Sulfur Oxides (sox), Nitrogen Oxides
(NOK). Hydrocarbons (HC), and Carbon Monoxide (CO) _ ;



and gas emiesienheiﬁto water syatems. Again, the EPA model is receé; _f

menided’ for this et-udy. _ | : 0 ] /36[
The increased levels of activity ie-the various industrial aectora'

and the increasee in population due to OCS activity can be used ale;;

with the emission coefficients obtained from fhe above~mentioned stu&ies

in order to obtaiﬁ the total physical quantities of harmful'air.and

water emissions. The next task is to assign dollar costs to these.

physical quantities. Tﬁis requires two steps:

(#) Quantificatioh of do#e~response functgons..

(2) Assignment of dollar costs to the response,

Attemﬁts ﬁeve been made to quantify the economic costs of air pollu- .
" tion, so air pollution will be discussed first,

There_have\been attempts to quantify the effects of air‘pollqtionvon
human‘health, mateiials, vegetafion, aeetheties, soiling, animals, and.
the natural environment in general. Several studies have estimated
the effects of air pollution oﬁ real estate market values. Most investi-
gators agree that costs asseciated with organoleptic effects as well as
8oiling-caused cleaning and maintenance expenditures are capitelized in
this estimator.21 These studies found that the ﬁarginal capitalized'
sulfation damages in the urban areas studied ranged from a $106 to $600
increase in meanlproperty valnes‘for each 0.1 ng SO3/106 cmzr 4gy iﬂcrease
in sulfation. If the area of major economic activity resulting from OCS
activity 1s defined and the.sulfurkoutput résulting from this 56¥1v1t§
is qﬁantified, ﬁhe annual sulfation costs of soiling and aesthéficheffects

_ 22 ™
can be calculated as follows:

2l rhomas E. Waddell, "The Economic Damages of Air Pollution, (U.S.
Environmental Protection Agency, May, 1974), p.27. )

The obvious pitfalls of this approach are:
1. - Assuming linearity

2, Assuming ryral = urban effects
3, Defining the affected land area

[
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Capitalized Damage =(22 Li’;flf j;ezu:‘;“zgl) 100 = (8100 to $600) z -

(Mumber of Households in Land Area)

Annualized Damage = (Discount Rate) x (Capitalized Damage)

The only other types of air pollution effects whose dose-respénse

functions have been calculated are morbidity and mortality., The EPA has

initiated the Community Health and Environmental Surveillance System f”

(CHESS) program which relates selected resﬁiratory diseases to pollution
composite.za- Lave and Seskin used multivariate regression technique.s_‘ ca‘
explain variations in mortality rates across citiés as a function of
sulfate and suspended particles pollutionm, _Affer making'aséumptions
about Ehe value of work déyzlost as a result of respiratory disease and
the value of human life, the health costs of OCS created air pollution
can be approximated. |

Unfortunately, little work has been done on quantifying the economic
effects of water pollution. The effects of water quality can be broken
down into aesthetic, ecological, human health, and-production effe@tsa-
One stu&yfﬁiﬁ-suggested that recreation, a subcategory of aestheticé;'is

24

the single most important source of monetary costs of water degredation.

5

Whether or not this is true remains unknown, since few studies have estab-

) 2 :
- 1lished relationships betwesn economic costs and water quality., 3 Any

attempt at estimating the effects of OCS created water pollution on re-

23C.M. Shy, et. al,, '"An Overview of CHESS," in Health Consequences
of Sulfer Oxides: A Report from CHESS, National Environmental Research
Center, Research Triangle Park, North Carolina. .

24

David L. Jordening, Estimating Water Quality Benefits, (EPA'_f

Office of Research and Monitoring, August, 1974), bp.7.

‘ 'f ‘ w“" ’ . ' B .
25As an example, see Herbert M. Stoevener, et, al,, 'Multi-bisciplinaty

Study of Water Quality Relationships: A Case Study of Yaquina Bay, Oregon,

Oregon State University, Speéecial Report 348 February, 1972
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creational activities in Louisiana estuaries would be pioneering é@&,;

1

expensive. However, the bemefit/cost ratio of such a study may Be‘high.

In summary, the ability to make estimates of environmental éOsté of

A

particular act;vities‘is hindered by the lack of crucial data, Thé best

qqgntiiied data are the pollution outputs. per unit of economic activity,

»

There.is,Littlé-quantification beyond this. FData-on theven§ironménta1
effects of this ecological output, the ddse-response functions, are poorly
quantified. )

The: economic value of these.environmental effects are not well quantif.
fied.  However, economists have been ablé to assign‘some'economic values
to some effects. Finally,‘the_interdeﬁendencies7of ecological and
economic~systemsxhavefbeen recognized in only an: elementary form. Even
if the first.level effects of pollution aré known, secondary effeéée

cannot be quantified without some, type of economic-ecologié inputéauéput

model, as, suggested by Isard. For example, if pipelines destroyshqtlands,‘

and wetlands are inputs into ecologic processes, say shrimp prbdﬁétibn,_
a long chain of currently unquantifiable ecologic and economic effecfé

arg;g}nergted!

"
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APPENDIX A
MAJOR PRODUCERS OPERATING IN LOUISIANA'S OCS

Mr. A. Jack Evans
Amerada Hess Corporation
1200 M{i{lam, 6th Floor
Houston, Texas 77002

Mr, P. D. Manning

Amoco Production Company

P. 0. Box 50879 :

New Orleans, Louisifana 70150

Mr. W. R. Hamby

Ashland 011, Inc.

Offshore-Frontier Production
Region

P. 0. Box 1503

Houston, Texas 77001

‘Mr. C. D. Hudson

Atlantic Richfield Company

P. 0. Box 1346

Hougton, Texas 77001

Mr. Joe Stasney, Jr,.

Bags Enterprises Production Co.

3100 Ft. Worth Nat'l Bank Bldg.

Ft. Worth, Tekas 76102

Mr. Frank K. Little

Belco Petroleum Corporation
P. 0. Box 19234 .
‘Houston, Texas 77024

M¢. W. P. Oliver

Burmah 01l and Gas Company
P. 0. Box 94193

Héuston, Texas 77018

Mr. George A. Shell
BH-Hughes, Inc.

Suite 808

3525 North Causeway Boulevard
Metairie, Louisiana 70002

Mr. Jim Reaux
Camco, Inc,.
P. 0. Box 6230

New Orleans, louisiana 70114

Mr. D. Goodwill :
Champlin Petroleum Company
Attn: Mr, E. H. Balch

P. 0. Box 9365

Fort Worth, Texas 76107

Mr. C. E, Golay

Chevron 011 Company

1111 Tulane Avenue

New Orleans, Louisiana 70112

Mr. B. G. Murphy

Cities Service 0il Company
5100 Southwest Freeway .
Box 22082 .
Houston, Texas 77002

Mr. E. R. Manson

C & K Offshore Company
Two Houston Center
Suite 2828

Houston, Texas 77002

Mr, J. E. Evans

Cclark 011 Producing Company
2626 Exxon Building

800 Bell Avenue

Houston, Texas 77002

Mr. Kenneth M, Waters, Jr.

CNG Producing Company

1800 Bank of New Orleans Building
New Orleans, Louisiana 7011&

Mr. James D. Wilson

Coastal States Gas Producing Company
P. 0. Box 521 :

Corpus Christi, Texas 78403

Mr. Clyde Brown
Continental 0il Company -
P. 0. Box 2197

Houston, Texas 77001

Mr. L. A, McNeil :
Corpus Christi 0il and Gas Company
P. O, Box 779
Corpus Christi, Texas 78403

NoT REPRODUCIBLE
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Mr. William F. Ford

C-E Crest :
Combustion Engineering, Ine.
P. 0. Box 81 '

Harvey, Louisiana 70058

Mr. B. F. Geiffith
Data Company, Inc.
Suite 2020, 1010 Common Street
New Orleans, Louisiana 70112

Mr, Don E. McMahon

Diamond M Drilling Company
P. 0. Box 22738
Houston, Texas 77027

Mr. Marvin L. Smith

Dixilyn International, THhé.
1470 Saratoga Building

‘212 Loyola Avenue

New Orleans, Louisiana 70112

Mr. Jerry Richatds

Dowell Division of Dow Chemicals Co.
1010 Common Street

Suite 1260

' Ngw Orleans, Louisiana 70112

Mr. M. W. (Bill) Green

Dresser 01lfield Products

Divisicn of Dresser Industries,'lnc.

P. 0. Box 6504
Houston, Texas 77005

Mr. John C.AMillen

Exthange 011 & Gas Corporation

16th Floor, 1010 Common Street
pr Orleans, Lquisiana 70112

Mr. R. C. Vanbiber, Jr,

Exxon Company, USA-

P. 0. Box 60626

New.Orleans, Louisiana 70160

Mr. Roland C. Reynolds
Felmont 011 Corporation

P. 0. Box 52287--0CS
Lafayette, Louisiana 70501

Mr. G. Wright
Forest 011 Corporation

1000 Corpus Christi State Nat'l Bldg.:

Corpus Christi, Texas 78403 -

"Mr. R, O. Campell

Geheral American 0il Company of Texas
Meadows Building

Dallas, Teflas 75206

Mr. 0. G. Gage, Jr,

Getty 011 Company

P. 0. Box 53386

New Orleans, Louisiana 70153

Mr. S. J. Babin

Halliburton Services

Buite 1000, Latter Center

BNO Building, 1010 Common Street
New Orleans, Louisiana 70112

‘Mr, William L. Cunningham

Hamilton Brothers 011 Cdmpany
1100 Milam Building, Suite 3800
Houston, Texas 77002

Mr, James M. Kitterman '
Hougton 01l & Minerals Corporation
242 The Main Building
1212 Majin Street ,
Houston, Tekas 77002

Mr, Harry Hanna.
Kerr-McGee Corporation
2500 McGee Tower
P. 0. Box 25861

.0k1ahpma‘C1ty, Oklahoma 73125

Mr, Bill Manning

Louisiana Land & Exploration Company
P. 0. Box 60350

New Orleans, Louisiana 70160

Mr. B. G. Howard

Marathon 0il Company

P. 0. Box 70298 .
Houston, Texas 77007

Mr. George B, Grafton

Marlin Drilling Company, Inc.
Park Tower South

1333 West Loop, South-—Suite 780
Houston, Texas 77027

Griff C, Lee.

J. Ray McDermott and Company, Inc.
P. 0. Box 60036

New Orleans, Louisiana 70160 B
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Mr, Cameron L. Cox

' Mesa Petroleum Company. .
1700 ‘Dresser Tower o
601 Jefferson Street
Houston, Texas 77002

Mr, Sidney T. Walker, Jr.

Mitchell Energy Offshore Corporation
3900 One Shell Plaza °

Houston, Texas 77002

Mr. E. 0. Bell .

Mobil 01l Corporation

1001 ‘Howard Avenue

New Orleans, Louisiana 70113

Mr. Alden J. Laborde

Ocelin:Drilling & Exploration Coupany
P. 0. Box 61780

New Orleans Louisiana 70161

Mr. Jan N. Pederson
The Offghore Company
P. O. Box 2765
Houston, Texas 77001

Mr. J. H. Fitzpatrick

011 and Gas Futures, Inc.
1100 International Trade Mart
New Orleans, Loufsiana. 70130

Mr. Purvis J. Thrash Oti
Otis Engineering Corporation
P. 0. Box 34380
Dallas, Texas 75234
Mr. Fred G. Johnson
Oxy Petroleum, Inec.
19 Donys
Houston, Texas 77040

Mr., J. M. Kates

Pennzoil United, Inc.

P. 0. Box 51843, OCS
Lafayette, -Louisiana 70501

Mr. R. H. Jukes
Phillips Petroleum Corporation.
P. 04 Box 1967

Houston, Texas 77001

-Houston, Texas

‘Orange, California 92668

Mr, M,

Mr, W, T. Adams
Rvading & Bates Drilling Campany
1200 Milan Street
Suite 3200
77002

Mr. T. J. Flowers
Santa Fe Drilling Company
P. 0. Box 1401

»

Mr. F. M, 0'Brien

Schlumberger Offshore Services
Suite 1160, 1010 Common Street
New Orleans, Louisiana 70112

Mr. L. G, Otteman
Shell 01l Company

. P. 0. Box 60124

New Orleans, Louisiané 70160

Mr, H. E. Aab

Skelly 0il Company

P. 0. Box 51367 v
Lafayette, Louisiana 70501

Mr. R. Harold Kerr

Southern Natural Gas Company
P, 0. Box 1513 .
Houston, Texas 77001
R. Elliott

Sun 011 Company
P. 0. Box 1501
Houston, Texas 77001
Mr. H. L. Franques

The Superior 011 Company-
P. 0. Box 1521
Houston, Texas 77001
Mr. C. W. Nance
Teanheco 01l Company
P. 0. Box 51345 0OCS

Lafayette, Louisiana 70501 '

Rl

Mr. Jack Jones
Texaco, Inc.
P. 0. Box 60252

New Orleans, Louisiana 70160

-

Mr, K. E, Jones

Texas Eastern T&nnsmission‘Corporation~

P. 0. Box 2521

Houston, Texas 77001
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Mr. C. J. Burleson, Jr

Texas Gas Exploration Corporation .

P. 0. Box 52310
Houston, Texas 77052

Mr. John Lowe, Jr.
Texasgulf, Inc.

011 & Gas Division
1100 Milam Building
Houston, Texas 77002.

Mr. G. L. Dreﬁner, Jr.

Transco Exploration Company

P. 0. Box 1396
Houston, Texas 77001

Mr. E. T. Nagle
Transocean 0il, Inc.

1700 First City East Building

1111 Fannin Street
Houston, Texas 77002

Mr. R. H. Mueller

Transworld Drilling Company

P. O. Drawer 2388

Morgan City, Louisiana 70380

Mr. J. I. Morris

Union 011 Company of California

P. 0. Box 7096

Houma, Louisiana 70360

Mr. L. V. Wittington
Zapta Offshore Company

1701 Houston Club Building

Houston, Texas 77002

Mr. David Parnell -
Placid 011 Company
1440 Canal Street
Suite 2211 ’
Canal LaSalle Building

New Orleans, Louisiana 70112

Mr. H. E. Braunig, Jr.

Gulf Energy and Mineral Company, U.S.

P. 0. Box 2100 )
Houston, Texas 77001

Mr. James L. Bigder
Petroleum Helicopters,
P. 0. Box T
Lafayette, Lauisiana

Inc.

70501
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Mr, T. L, Phillips
Global Marine, Inc.
Global Marine House

811 West 7th Street
Los Angeles, California

90017






